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ABSTRACT 

Traditionally, the nost cosaonly used aethods of 
forecasting school enrollaents have been those that looked to the 
past for a picture of the future. In restricting the forecaster to 
projections of past trends, the "percentage survival** technique 
ignores a host of current trends iaplicit in a changing society, k 
second problea with aost widely used projection aethods has been the 
Inadequate expression of the forecaster's certainty or uncertainty. 
This paper presents the rationale, aethods, and docuaentation for 
BBSXR, a coBpttter based long-range enrollaent siaulation, A 
"Bultivariable" aethod of prediction, EBSIB allows the forecaster to 
consider a broad range of data — both internal (i.e., traditional , 
district inforaation) and external data (i.e., the aultitude of 
social-econoaic-political-deaographic factors that affect the way we 
live and the way our children learn) . Developed and field tested in 
the saall, seairural town of Horgan Bill* California, EliSIB »as 
specifically designed to apply an enrollaent projection "siaulator" 
to districts facing extensive future residential developaeat. For 
this reason, a future land developaent projection systea was devised 
and integrated into the EBSIH model to provide data on the naaber of 
new dwellings projected for each year of the study. This land 
developaent projection system is the heart of the ENSIS aodel* Built 
into the aodel is the capability to evaluate and update enrollaent 
projections on a yearly basis. (Author/MLF) 
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From the beginning. Project Sioai School: Santa Clara County Con^onent 
has been directing research and deveiopment activities tovard tools lAich 
vill provide school planners a better understamiing of the conmrnity in 
which the educational system functions. Various physical and human 
characteristics have been studied and made the subject siatter of position 
papers and research reports* Sosa& of these characteristics have teen 
subjected to analysis by c<XBputer and others have not yet been adapted 
to such sophisticated treatment. 

One troublesome aspect of conmunity develofmeat cmises educational 
planners to question their own predictions for the future* ^timatii^ 
(guessing?) what effects will accrue from chanj;es in the use of land 
lying within the district often is based on insufficient information. 
Itiis paper describes a methodology which can I". . % ilized to study the 
undeveloped land in a communi / which is grddji^; ad then to translate 
the projected new dwelling units into projected r.-^ enrollments. 

The technique, developed during efforts to pre,»are a c<aq>rehensive plan 
for the small comnmnity of Horgan Hill, Califoiai*!, concentrates on 
additive factors in an attempt to predict the results of new developnrent. 
Soto data normally deeo^d important were not available at the time of 
the Morgan Hill effort. Out -migration of people from the district was ; 
not considered pertinent because the great demand for new hotising almost 
insured that vacant dwellings would soon be filled. Ethnic coii^M>8ition 
of the population was not an important consideration in the predictions 
since district policies provide for integration of schools through 
a transportation system covering a huge rural area. Hence, two generally 
important data elements were ignored in the study and are omitted from 
the documentation. 

Adaptation of ENSII4 to a geo-referenced enrollment simulation program 
which will consider out- migration, ethnic, income and other character- 
istics of the population has been undertaken since the completion of 
this first documentation. ENSIM II will be use-tested in school districts 
in Santa Clara County early in 1974. This sophisticated version will 
incorporate interactive analysis of attendance areas utilizing address- 
coded enrollment predictions and will take into account mobility of the 
population and other changes in the use of land- 

Districts with problems not addressed by this model will seek other 
enrollment predictors— but the analysis of the use of land as described 
will be a necessary step in any comprehensive planning effort. It is 
presented in the hope that planners will find it helpful. 

Lester W, Hunt, Director 

Project Simu School: Santa Clara County Component 

The project presented or reported herein was performed pursuant to a grant 
from the U.S. Office of Education, Department of Health, Education and 
Welfare. However, the opinions expressed herein do not necessarily reflect 
the position or policy of the U.S. Office of Education, and no official 
endorsement by the U.S. Office of Education should be inferred. 



I. IMTRODUCTICm 



Traditionally, the ii»st cooanoaly used methods of forecasting school 
enrollments have been those that looked to the past for a picture of 
the future* The "Cohort Survival'* technique is, for exainple» a 
projection method which relies solely on past enrollment figures for 
estiisating future enrollment, ^In restricting the forecaster to 
projections of past trends, the "percentage survival" technique . 
ignores a host of current trends implicit in a changing society. 

A second probl^ with most widely used projection methods has been 
the inadequate expression of the forecaster's certainty or uncertainty^ 
Single estimate projections are too often accepted as fact the user; . 
and with toultiple estimates ^ the user often tends to ch(wse an inter- 
mediate figure rather than a high or lew* 

These and other problems have led to imprecise and unrefined prediction 
techniques, which have in turn led to enq>ty classrocmis and, in some 
cases, even empty schools. 

This paper presents the rationale, methods and documentation for ENSIM, 
a computer based long-range enrollment simulation. . A "multi variable" 
method of prediction, ENSIM allows the forecaster to consider a broad 
range of data— both internal (i.e., traditional district information) 
and external data (i.e., the multitude of social-economic-political- 
demographic factors that affect the way we live ai^ the way our 
children learn). In short, ENSIM looks to both the past and the 
present — the school and the comnainity — in projecting the extent and 
location of enrollment growtn. 

.Developed and field tested in the small, semi-rural town of Morgan Hill» 
California, ENSIM was specifically designed to apply an enrollment pro- 
jection "simulator" to districts facing extensive future residential 
development. For this reason, a future land development projection system 
was devised and integrated into the ENStM Model to provide data on the 
number of new dwellings projected for each year of the study. This land 
development projection system is the heart of the ENSIM Model. 

After a number of predictive computer programs were considered, a program 
developed by Dr. Carolyn Denham at California State University, Long 
Beach (1970) was chosen as the basic computational procedure for the 
enroll .lent projection portion of the ENSIM Model. The Denham program 
requires that the forecaster provide probabilistic input, .i.e., most 
likely and high and low values for the estimated input variables. (The 
forecaster is free to select his own method for making these estimates.) 

The reader will note that the enrollment simulation model' does not con- 
sider possible out -migration. It is not considered because, as stated, 
ENSIM was designed for application in districts facing extensive growth. 
The expected magnitude of this srowth would, in most cases, dwarf ai^ 
out-migration ox population. ENSIM II, described briefly in the foreword 
of this document, will take into account the out -migration factor as well 
as a number of other decreasing enrollment factors not germane to this 
document. 



II. EtOtOILMENT SIHtJIATION MODEL - A Snninary of Input and Procedure 



Figure I provides a flow chart of the EISIM Model. Oval aynbols represent 
the prinary Input data; the circles represent the computer progross; the 
octogon represents secondary input data» required only for calculating 
'total child-bearing feoales and obtained from land use data; the squares 
represent outjmt which subsequently becoioe ini»t; and tibe rectangle 
represents the final output of the atodely the predicted enrollment by grade 
by year: 



1. y = primary input data 

2. " *^*^P'**-®^ programs 

3. f J B secondary input data used only in calculatii^ total 

child-bearing females 

4. I I » output which subsequently beccmies input 

5. j I a final output of iiK>del 



The six computer progrmas that comprise the ENSIM ttodel require four 
types of input variables. These primary input types are: 

1. School district enrollment data, such as transfers to non-public 
schools, dropouts, etc. 

2. Health department data, such as number of births each year, 
fertility rate, etc. 

3. Land use data, such as ana development policies, number of 
potential acres to be developed, etc. 

4. School district census data, such as total number of females 
living in the district, average number of children per dwelling 
type, etc. 

Groups 1 and 2, school district enrollment data and health department 
data, are Input directly Into Program #6, the Denham Model. Groups 3 
and 4, hovever, go through a series of five steps, each step comprised 
of a computer program, before they emerge as the net migration data 
needed for input into the Denham simulation program. 

A suimaary of the six steps comprising the ENSIM Model follows. 



3 




4 



Step One ; Land use data, such as total acres available for development » 
housing trends and listing dims it lea » are lni»it ^into counter prolan h. 
Land Yield, to determine the number of dwelling units by five year x 
period, by type, by study area that will be constructed in the future. 




Step Two ; School district census data are input into con|6tex pzogram 
#2, Cleanup and Breakdown, to determine the dwelling yield per dwelling 
tyep of 1-12 grade students, K grade students and child-bearing females. 



1-12 grade 
students 
yield per 
dwelling 




Prograu #2 

Cleanup/ 
Breakdown 





K grade 
students ^ 
yield per 
dwell itig 


1 ^ 



bearing fe-* 
ilea yield 
p/dvelling 



step Ihrees Nisdmr of dwellSng units to be constmcted In tlie £utiire 
Cootpnt of Step One) mi^ gcade 1-12 student yield per dwelling (out- 
put of Step TMo) are interfaced ia coi^tM: program #3, Owelliiig 
Yield **k**9 to determine net i]aBigratioE& of grades 1-12 into the 
diatrict. 



1-12 grade 
students 
yield per 
dwelling 



Ntud>er of 
new 

dvelling 
units 




1-12 grade 

students 

net 

inmigration 



Step your; Nwnber of dwelling units to be constructed in the future 
(output o*f Step One) and grade K student yield per dwelling (output 
of Step two) are interfaced in coaq»uter program Duelling Yield 
"B*% to determine net immigration of K grade into the district. 



K grade 
students 
yield per 
dwelling 



Nujid>er of 
new 

dwelling 
units 




K grade 
students 
net 

Inmigratiott 



step Five ; NUBd>er of dweillng units to be nmstructed tn the fatuxe 
(outpot of Step 0»e)« taaiber of existing dwellli^ tmits* and f«Bale 
yield per dwelling (oatfmt of Step Tvo) are interfaced in con^tw 
program #5« Dwelling Yield "C", to determine tor si nusAer of child* 
tearing {asales in the district. 




units 



Step Six ; Outputs of Steps Three | Four and Five and priiaary inputs 
(school district enrollment and health departn^t data) are input into 
coc^uter program #6, the Denhan Enrollment Program, to determine 
enrollment by year, hy grade. 



1*12 grade 
students 




PREDICTED 
ENROIXMENI, W 
GRADE, BY YEAR 



\ 
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III. THE SIX STEPS OF ENSIM 




Step One - Dwelling Onit Prediction 




JUmber of 

dwelling 
units 



\ 



The long-range prediction\of dwelling unit , construct ion is a key step 
in applying the Denham m6el to deireloping enrollieent areas. The 
Inmigration of students, die total inn^r cff child bearing females, 
and eventually, the new births ^ are calculated on the basis of the 
predictd! number of new dwellings to be constructed each year. 

A more detailed description of the process is found in »*A Case Study- 
Morgan Hill Unified School District" (Appendix A). iBiile much of the 
case study pertains to information, .unique to Morgan Hill Unified 
School District, it is felt that a description of an actual applica- 
tion of the model will be helpful to the reader. For this reason, 
most of the eleven. steps conclude with a reference to an appropriate 
section of the case study. (Mote; In explanations of steps 2-6 of 
the ENSIM Model, references to the Morp;an Hill study appear in the 
text itself rather than in the appendix.) 



Step A - Land Use CcHnaittee 

A land use comnlttee, made up of knowledgeable district residents, 
must be established. The coianitfee imist represent a broad cross- 
section of the community— people who have lived in the district, seen 
it grow, know^ in a non-technical sense, its potential. If the land use 
portion of the ENSIM Model is to provide realistic data about the 
district's future growth, technical personnel oust be aided by the 
district's citizenry. (See appendix. Also see Conaaunity Profile, 
a Project Simu School publication.) 



Step B - Growth Rates. Trends and Development Potential 

A broad data gathering effort must be undertaken by both staff and 
land use cormnittee members. Special characteristics of the district, as 
well as growth history and current building activity, must be analysed 
and interpreted. A sampling of some of the questions that must be 
answered follows: 
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—What are the governmental agencies or "spheres of iafluenee*' that 
control the district's growth? 

****)}here are the population centers and %Aty are they %ihete they are? 

— tihat Imd features havt had historic influence on the development 
of the district? 

^^lihat transportation routes have significantly influenced grotftb? 
Will they continue to influence growth? 

— ^Hhat Industries have been responsible for growth in the district? 
Will new industries slated to enter the district have an impact 
on district grcwth? 

-o^Where is current development activity centered? flhy there? 

— Have major subdivisions been proposed in otherwise undeveloped 
areas? 

«»*Do any of the governmental agencies within the district have 
General Plans? 

— ^Hhat s&oning and General Plan changes are in the offing? 

•-What new as^nities and essential services are beiog planned for 
the future? 

— ^What external forces^ outside of the district^ such as state ani 
federal governments , may affect development in the district? 

These are^ of course^ Just a few of the factors that imist be considered* 
Every school district will have its own history and special rHaracter- 
Istics and its own unique set of questions to be answered. 

Once this data is collected , it must be entered on a larger-scale map of 
the district. From these data and data generated from later steps of 
the land analysis procedure^ trends in development will begin to emerge^ 
(See appendix.) 

Step C Critical Development Factors 

From the vast array of data collected in Step B» several critical develop 
ment factors » deemed by staff and committee to be pivotal in the district 
type and rate of growth^ must be identified. Many of these factors will 
be localized In their impact and will not affect the entire district. A 
sampling of possible critical development factors follows: 

--^Sewerage lines extension 

— Annexation of county territory into city Jurisdiction 



— Improved water supply 



—New transportation routes 
—New Industry 

—Increased of" decreased lot size regulations 
—Major proposed subdivisions 



Step D - Study Areas 

In order to analyze and project future development, it is necessary to divide 
the district into smaller* laore manageable units. Study areas should be 
homogenous in regaml to their develi^psMnt potential (i»e*, the ia^rtant 
factors that will influence their type and rate of growth). Thus, changes 
in localized critical develoiaient factors wiiich alter projectimis in one 
or a few study areas will not invalidate the entire projection effort. 

Study areas should also follow clearly visible features of the natural or 
man-made environment so that future surveys can utiliee then* Because 
of the nature of the district under study (i.e*;a sparsely populated, 
semi-rural district, but one facing future growth) census tract divisions 
do not generally have practical value In establishing study areas. While 
school attendance botmdaries are likewise not used as criteria for drawing 
study areas, relationships between 8ch<K>ls should be noted. 

Once the study areas are established, total acreage should be measured, and 
total developed acreage should be measured or calculated by study area. 
(See appendix .) 

Step E - Re-examinaticm of Critical Development Factors 

Those factors Identified in Step C and used in Step D to establish the study 
areas must be researched and analyzed In more detail. Informatl<m must be 
gathered from affected governmental agencies, developers whose subdivisions 
have been approved, etc., to assess the nature and degree of influence that 
each factor may exert. Each of the critical development factors must then 
be described in detail and catalouged according to the study area, or areas, 
it is expected to affect. (See appendix.) 



Step F - Growth Rate Estimates 

Staff and land use committee members must estimate future developnent by 
making subjective appraisals of the critical devlopment factors and by 
using their own knowledge of the local area. The estimates must be made 
In the fonn of the percent of vacant land that will be developed in each 
study area at five year Intervals. A high percent of vacant land to be 
developed, a medium percent and a low percent must be estimated for each 
study area. In most cases, the three rates can be based on development 
factors which would Influence devlopment and cause it to proceed at a 
particular rate. In some study areas where subdivisions have been 
approved, these estimates may be based on hard data. 
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Xa other areas^ i^ere no particular factor seaoia critical to developaant^ 
hi^f iMtdium and low growth rates must be predicted to anticipate future 
houBlog market ccmditions and unforeseen development factors* (See 
appendix • ) 

Step G Fornmlatton and Keasurement of Land Use Alternatives 

Land use alternatives must be fonmilated ^Ich take into account specific 
uses of land as they have been defined by differing public develop^imt 
policies, these laay Include exist ing 2onlngs of district governmental 
agencies » proposed general plans, or a canblnaticm of both* Once these 
alternatives have been entered on naps of the district, it is necessary to 
determine the size of those portions, in acres, %rfiich allow residential 
c<mstruction# 

Figure 2 offers a hypothetical study area \dilch has been dividcni into develop** 
ment categories allowable under Alternative A, the General Flan alternative. 
First, acreage of residential regions imist be iMtasured: 

Region A (Multiple Family) * 50 acres 

Region B (Single Family) - 300 acres 

Region C (Multiple Family) - 50 acres 

Region D (Single Family) - 250 acres 

(Note: To simplify the calculations that follow, only two types of residential 
dwelling units have been Identif led*-»slngle family dwellings and multiple 
family dwellings ♦ Many other types, such as condominiums, mobile hcwnes^ 
etc., may be Identified and used in the calculations that follow*) 

In all instances. It is necessary to consider Region E, that area designated 
for agriculture* In this area, construction of single family dmllings may 
be possible* Frequently, however, the minimum parcel size for such an area 
is quite high, thus Indicating that the jurisdiction In question is atte8q>ting 
to maintain the area for agriculture by preventing the construction types 
that would ultimately lead to urbanization* However, land use decision 
makers often reverse themselves and let urbanization occur* Therefore, 
construction will frequently take place and the area cannot be Ignored for 
projection purposes* If, however, the lot size Is under ten acres, construc- 
tion in the area could be extensive and projections for the area should be 
made* 

Construction in this '^agriculture" area would occur at a vastly different 
density than that In those adjacent "single family" regions* The single 
family regions would probably have a density of around 4-8 units per acre, 
while in the agriculture region, the ^density would be closer to one unit per 
two or three acres* Therefore, in addition to separating portions of a 
study area by tjrpe, it Is necessary to distinguish them by density within 
type*-- (Note: The following calculations will assume that no construction 
will occur in the agriculture region during the projection period*) 
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Figure 2 



STUDY AREA X 
(Alternative A) 




Single 
Fdiaily 
Developed 



Single 
Family 
Undeveloped 

Multiple 
Family 
Developed 



Multiple 
Family 
Undeveloped 
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Once total acreage of regions is measured^ it is necessary to estimate the 
^aaommt of acreage already developed In each reglim» hence, wwvallahle 
for future development: 



Regim A (Multiple Family) - 20% develop^ 

Region B (Single Family) 50% developed 

Region C (Multiple Family) - 20% developed 

Region D (Single Family) « 5% developed 

Finally t the percentage of l^uid allocated to streets^ utilities » etc»» nist 
be subtracted from the vacant land available for residential develiqimrat. 
Such percentages might b^t be learned by co^isulting the appropriate local 
jurisdiction* 

A suomary of the calculation used in determining the sanqple study area's 
acreage available for residential development^ by re^ion^ follovs: 



(1) 

total acres 



percent already 
developed 



(3) 

(1) K (2) « land 
already developed 



Region A 
Region B 
Regi(m C 
Region D 



50 acres 
3CK) acres 

50 acres 
250 acres 



20% developed 
50% developed 
20% developed 
5% developed 



10 acres 
150 acres 
10 acres 
12 acres 



(4) 

(I) - (3) * vacant 
land available 



(5) 

percent for 
streets 



(6) 

(4) X (5) » land 
for streets 



Regicm A 
Region B 
Region C 
Region D 



40 acres 
150 acres 

40 acres 
238 acres 



15% 
20% 
15% 
20% 



6 acres 
30 acres 

6 acres 
47 acres 



(7) 

(4) (6) ° land available 
for develofment under 
Alternative A 



Regicm A 
Region B 
Region C 
Region D 



34 acres 
120 acres 

34 acres 
191 acres 
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As a final refinesent, the totals for Regions A and C are sxunBed to I^^m 
the total number of acres available for multifile family diMtlling development 
under Alternative A, and the totals for Regions B and D are summed to learn 
the total for single family dwelling development: 

Region A - 34 acres Region B - 120 acres 

Region C - 34 acres Region D - 191 acres 

68 acres (MFD) 311 acres (SFD) 

(Note: As stated earlier in the dlt»cusslon of agriculture ateas^ should 
densities for regions differ even though they are of the safi» residential 
type> the acreage totals imist be retained separately so that the appropriate 
density can be applied in Step J Duelling Units to be Constructed.) 

To susmarize^ land use alternatives must be formulated ^ich Jtake into account 
specific uses of land as they have been defined by differing [public develop- 
ment policies. Once these alternatives have been formlatedt the measuroaents 
and calculations illustrated above must be done for each* Because of the 
vast array of possibilities, a coo^uter shcMild be used for this step^ as 
veil as Steps H and J« Output of Step G must be in the form of Acres 
Available for Development by Alternative, by Type, by Study Area. 
(See appendix.) 



Step H - Acres to be Developed Calculation 



To calculate acres to be developed, growth rates generated in Step F BXid 
land use alternatives generated in Step G are cooedbined to produce sets of 
development possibilities by study area, by type, by five year interval* 

A sample calculation, using Study Area X and its hypothetical land use 
Alternative A follovs. (Note: For illustrative purposes, staff and 
committee estimates for growth rates in Study Area X will be placed at 
30;^. (high), 207o (medium), and 10% (low) for the first five year period*) 



percentage of vacant 
land to be developed 
in first five years 



307. 



Alternative A 
acres available 
for development 

68 acres MFD 

311 acres SFD 



acres to be developed in 
the first five year period 
in Study Area X, by type, 
b y growth rate percentage 

20 acres MFD development 

93 acres SFD development 



207. 



68 acres MFD 



311 acres SFD 



13 acres MFD development 
62 acres SFD development 



10% 



68 acres MFD 



311 acres SFD 



8 acres MFD development 
31 acres SFD development 
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Ihe above calculation oust be repeated £or each land use alternative* Tluui» 
if three land use alternatives wre forsnlated and measured In Step G» 
Step H would produce nine sets of "acres to be developed In the first five 
years by study area» by type." (See appendix.) 



Step I - Dvelllng Unit Densities 



Dwelling unit densities, the ninslier of dwelling units per acre alloirable 
under each land use policy (land use alternative) , mist be determined hy 
consulting with appropriate local Jurisdiction* Ihe zcming ordinance of the 
appropriate jurisdictitm will contain the iiMiylniim allowable densities* 
However » aany developa»its do not utilise the mxlsnm dcoisity so the city's 
planning department should be consulted to determine iihat the iBOst realistic 
dooisity is* Ihe General Plan document » ncsarly abrays a wop and somstlmfis 
acconq>anied by a text* will outline the densities planned for in each 
residential category. 



Step J - Dulling Units to be Constructed 

To calculate the number of new dwellings to be built by type, by study area, 
by five year period, the number of acres that will be developed must be 
multiplied by the dwelling unit density allowable tBider land use policy* 
(Again, saflq>le calculations will be d<me usbig totals produced in above 
hypothetical calculacicms* Also, for illustrative pruposes, DUD (dwelling 
unit density) under Alternative A will be set at tiie following.) 

Multiple Family Dwellings per acre - 20 
Single Family Dwellings per acre - 5 

Dwelling units to be constructed in Stu(ty Area X are calculated in the 
following manner: 



A? res to be developed 
in 1st 5 yrs. In Study 
Area X 

20 MFD acres to develop 
93 SFD acres to develop 



DUD allonabla under 
land use Altemattve A 

20 MFD per acre 

X 

5 SFD per acre 



Nusd>er of new dwelling 
units to be emstructed 
in Study Area 1st 5 yrs» 

400 MFD units 

465 SFD units 



13 MFD acres to develop 
62 SFD acres to develop 



20 MFD per acre 
5 SFD per acre 



260 MFD units 
310 SFD units 



8 MFD acres to develop 
31 SFD acres to develop 



20 MFD per acre 
5 SFD per acre 



160 MFD units 
155 SFD units 



Again n the above calculations must be repeated for each land ude alternative 
and for each study area* 
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Step K - Refinement of liand Use Analysts Output 

Firsts £rKm the array of groupings of possible auisber of new dwelling unlts^ 
staff and committee ssist select the hlj^est nusabor of imltSt the lowesty and 
any nujaber in between that seaas ^Smst likely" baaed on their aub jectlve 
appraisal of development factors ana general loiowledgc of the districts 

For the sample array below^ Alternative A totals are those produced by the 
previous saiq>le calculations « HyfH>thetlcAl totals used for Alternative B 
and C In sanq>le array would be produced by performing identical calculations* 



Alternative A 
Alternative B 
Alternative C 



STUDY AREA X (fir«t 
high 

400 MFD units 
465 SFD units 

300 MFD units 
400 SFD units 

500 MFD units 
550 SFD units 



five years) 
m edium 

260 MFD units 
310 SFD units 

200 MFD units 
250 SFD units 

300 MFD units 
400 SFD units 



low 

160 MFD units 
155 SFD units 

100 MFD units 
90 SFD units 

230 MFD units 
200 SFD units 



Thus, Step K Would produce a fourth, composite "set" of ntanber of dwelling 
units to be constructed in Study Area X, by type, five* ♦•by five year interval* 

high ircdi ign low 

Alternative D 500 >tFD units 300 MFD unitr. 100 MFD units 

(composite alt*) 550 SFD units ^00 SFD ttnlto 90 SFD units 



The '*sets** of *'aumber of dwelling units to be constructed by study area, by type, 
by five year interval" produced in Steps J and K (Alternatives A, B and C and 
composite alternative D) become separate inputs into later steps of the ENSIM 
Model* That is, each "set of three-valued development projections" provides the 
input necessary for a complete run of the EMSIM Models Therefore, if there 
were three land use alternatives plus one composite alternative, the remaining 
steps of the ENSIM Model would be run fmar times. 

However, there is one more refinement before moving on to Step Two of the ENSIM 
Model. Because development projections produced in th<^ land use analysis have 
been calculated in five year intervals and because the remaining steps of ENSIM 
require annual development totals, yearly figures must first be Interpolated • 
This is accomplished by graphing five year development totals over the entire 
projection period. Figure 3 provides a sample graphing procedure for calculating 
"most likely" annual development totals of single family dwellings under 
Alternative D (composite alternative). The first five year totals are those 
calculated in the above example. The second, thlrdj^ fourth and fifth hypothetical 
£ivc year totals would be achieved through identical means. (Gee appendix •) 



Figure 3 
ALISRMATIVB D (*tao8t Ittoaly'') 



CM 



8 



o 
o 
in 




SFD UNJ«S KgLT 1985-90 

60 

'^Be-S?....* 50 

87*88 80 

88- 89.. » 50 

89- 90 60 

total SFD units 
built 1985-90 300 



75 



80 



85 



90 



95 



2000 



EXISTINC SFD DNITS AND FIVE YEAR TOTALS 

Existing SFD units in 1975 6,000 

SFD units built '75-80 • 400 

SFD units built '80-85 400 

SFD units built * 85-90 300 

SFD units built '90-95 500 

SFD units built '90-2000 200 
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Step Two - Dwelling Yield Calculations 




1-12 grade 
students 
yield per 
dwelling 



DISTRICT CENSUS 
DATA 



Program #2 

Cleanup/ 
Breakdown 





R grade 




students 


j ^ 


yield per 




dwelliiag 



Child- 
bearing £e 
soales yielc 
p/dvelllng 



To obtain the dwelling yield values needed for Input In the next three steps^ 
an analysis of school district census data onist first be ccmipleted* The census 
data analysed are: (1) type of dwelling unit; (2) sex of residents; (3) age 
of residents* 

For the Initial run of the ENSIM Models data was used fran a 100% census of a 
neighboring elementary district In Santa Clara County, California* Ihe three 
variables sought In the analysis were: 

1. The average number of students In each grade from grade I to 
grade 12 per dwelling type, per new dwelling; 

2. Ttie average number of preschool age children of each age from birth 
to age four per dwelling type, per new dwelling; 

3* The average number of females in six age groups, between the ages 
of 15 and 44, per dwelling type* 

These yield values were calculated by the Statistical Package for the Social 
Sciences (1970), Version 5*00, subprogram BREAKDOIIN* Prior to placing the raw 
census data into the SPSS program, a program called CLEANUP was used to prepare 
the data* CLEANUP changes all alpha characters to blanks, removes all cases 
where the dwelling unit Is vacant, identifies those cases where the family 
has moved into a new dwelling in the last two yearis, sums the mincer of children 
In each age level frcm 1*17, and places the f soales in six groups according 
to age* Other data passed on by CLEANUP Includes the tract, area and block 
number, number of persons living in the dwelling, type of dwelling, race 
of occupant, age of dwelling, length of time lived at present address and 
total family income* 
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The B&EAKDOMN Subprogran calculates the svm, neans* standard devia- 
tions and variance for each criterion variable and each subpopulation. 
the criterion variablea were the three baseline variables described 
above. The aubpopuXations consist of those persons living in each of the 
five dwelling types. A 98% confidence interval (3 standard errors of 
the mean) was calculated for each mean value by the following fomula: 

98% confidence - 3 x Standard Deviation 

Saiq>le Size 

The 98% confidence value is used in the DVEIXIN6 YIEU> programs (pro^oms 
3» 4 and 5) to derive a high and low value for each yield value calculated 
by the SRBAKDGifH subprogram* Ihe high value Is the mean plus the 98X 
confidence value and the Ion value is the mean minus the 98% confidence 
value « 



Step Three * Grades U12 Inndgratlon Prediction 



1-12 grade 
students 
yield per 
dwelling 



Number of 
new 

dwelling 
units 




1 > 


1«12 grade 

students 

net 

inmigratiot 





DWELLING YIELD A (Program 3) calculates the number of new students that 
would result from new dwellings being occupied. The input data consists 
of: 

1. The estimated number of new dwellings by dwelling type by year 
(the output from the LAND YIELD program^ Step One); 

2, The high, most likely and low yield value for each grade level, 
1 to 12 by dwelling type (the output from the CLEANUP/HREAKDOWN 
program. Step TWo)» 

The three yield values for each grade level and dwelling type ate e^ltl*^ 
plied times the three estimates for the number of dwellings by dwelling 
type for each predicted year: 



high yield value by 
grade by dwell Ing 
type 

most likely yield 
values by grade by 
dulling type 

low yield value 
by grade by 
dwelling type 



X 



high eatloate of new 
dwellings by dwelling 
type 

most likely estimate 
of new dwellings by 
dwelling type 

low estimate of new 
dwellings by dul- 
ling type 



hi^ # of students 
by grade by dwel- 
ling type 

most likely # of 
students by grade 
by dwelling type ^ 

low # of studo&ts 
by grade by dwel- 
ling type . 



Next, the high, most likely and low values are sulaned across dwelling types, 
In the case of (forgan Hill, irfiere two types w(Mr«2 used: 



high nusober of 1-*12 
students p/s ingle 
family dwelling 

njost likely # of 1-12 
students p/single 
family dwelling 

low number of 1-12 
students p/single 
family dwelling 



high # of 1-12 students 
K p/mutiple family 
dwelling 

most likely # of 1-12 
X students p/o&iltiple 
family dwelling 

low number of 1-12 
X students p/multiple 
family dwelling 



high estimate of # 

of 1-12 grade scudcmts 

to inmigrate in given yr* 

most likely estimate of 
1-12 grade studaats to 
inmigrate in a given yr. 

low estimate of # of 
1-12 grade students to 
inmigrate in a given yr. 



The output consists of a high, most likely and low estimate of the number of 
students in grades I to 12 to migrate into the district in any given year. 
These values then become the input variable V 5,0 Net Migrr*tlon for Step Six, 
The Deuham Enrollment Simulation Program* 



Figure 4 shows the yield value input data for grades 1-12 derived from the 
SPSS Breakdown program. Dwelling type 1 refers to single family dwellings 
and type 2 refers to sniltiple family dwellings. 

Figure 5 shows one year's projected number of new students in grades 1-12 
based on the construction and occupancy of bet%reen 300 and 650 single family 
and 50 and 350 multiple family dwellings. The calculations indicate a 98% 
probability that the new student inmlgration will fall between the hi^ and 
low figure in each grade level. 



20 



u 

14 

m 



O 

o 
u 



s 

S3 
« 
00 

14 



ERIC 







1^ 


9 












m 


1^ 








^% 

w 








• 


0 
























*w 




tt« ^« 

OM 
















































m 








0 








4i4 








0 








0 


0 








11% 




3 




3 

MP 






• 


• 




































Q ill 


CO 










f% 




s 


• 


# 






MA 






i» 


f* 








0^ 




























# 




w» 


4* 


a 
















♦ 


w 










A 




♦ 








t 








♦ 


HI CI 






# 


0 HI 




















# 






i# 




BL 








IT 


X 




















.A 


III 


X 




w 






• 


# 






0 












> 
















mi 






V 


Ul 






<0 




M 








0 














# 




W 




♦ 


















Ul 0 






# 








w 


3c 


A 




• 


Ot 






# 
















# 




<o 








m 


«0 






0 






X 




0 






• 


• 






0 


0 








0 






0 


0 




JK 








Q 




0 














0 


0 




















Ul 0 


in 


SI 




0 u» 








^ i& 


0 






Qt 


• 


• 






0 


0 




X 








%9 


















• 


• 






0 






at 




































M 



3 

Ul 

MS 

# 
# 









m^ 








4J 




M 


m 


Wi 








«^ 






• 


• 


a 




a 




















u« 0 






wl 


Ul 








K 




a 


a# 
iPi 




• 


• 












X 


Ol 


m 




eft 

9 




m 






«f% 






X 




0 








• 






*^ 










IM 




















0 








1^ 












0 














40 




Ul 


0 






Of 


m 
























X 
















Mi* 








X 


















■.A 


0 






««« 


4^ 












ar 








0 










• 


• 


























Ul 








a 


Ul 








a 






s 




9 


0 




X 








CI 


0^ 






Ht 


f- 

n 
















Si' 










fy 












M 








a 












n 






0 




















Ul 0 






0 


Ul 












0 










s 






0 












§ 








mm 








X 










# 


• 






0 


0 















#4 






X 




0 




Q 




0 






• 


• 






0 


0 
















0 


ui 0 






0 




IS 


0 






• 


• 






Q 


Q 




X 








0 




m 








IT 




X 




0 








• 






0 


0 



Ul 



# 

# 
# 



ooo 
a • • 
IV 00 

pi 

yio 

9UI #1 4^ 

S 00 

$tf%«% 

X 00 
• # 
00 



s ^ o 
000 

fm ^ 

* • • 

X flMfX 

X oe 



tfi 



o 



mm 



21 



M 



Ul O 

ae 
o 



X 



X 



C9 «^ 



Ul Q 
< X 



X 
X 



Ul Q 



(9 



X 



o 
o 

u 



o 



u 



w a> o 

OS 



as 



CO 

o 



o 

o 
a! 

r 

# 
# 

# 



o 

o 

< o o 

u. 4^ 
X 

ui 

a • 
— X o 
^ IT 

^ *• rr\ 
D X 
X 



IT 



o 

X 

O (TV 



ul C5 

O UJI 



T 
X 



Ul cd 
CI u< 
« X 

ac 
o 



X 



O 4) 



^ w «n 



U 

•I 



Ul o 
OttI 
< Ik <M 

df 

X 
X 



X o 

o o 



or 

O 



•4 



o • 

T UJI C 
« 1. o 
Ui in 

^ X 

o o • 
3r — o 

1^ ^ 



u> o 

c ut 

O 



X 

•P. a 

X 



Ul o 

C Ui 
<r s- 

O 

X 

o 



Ul o 
o Ui 

4t X ISI 

X 
X 



ERIC 



i& < 

2> Ul 
ft 



^ Ul 
4rt < 



< 

D Ul 



O ^ 3f 

oc o 



22 



Step Tout ' Grade K lomigration Prediction 






K grade 




students 


1 5 


net in<» 




migration 



The Duelling Yield B program* computer progratn number four, calculates 
the number of new grade students that would result frcrai new dwellings 
being occupied each year of the sinmlatlon. The input data is the same 
BS was used in the Dwelling Yield #1 Step Three, except that new» housing 
data is needed each year for 5 years prior to the first predicted year. 
Yield values are needed for six age groups: 

!• birth to one 

2. one to two 

3» two to three 

4. three to four 

5. four to five 

6. five to six 



The yield values for the Morgan Hill study are shown In Figure 6^ The 
high, medium and low predicted number of new children by age group by 
each year of the prediction study plus five years priofr to the first 
predicted year is shown in Figure 7. 

Children born 5 years prior to the predicted year who inmigrated into 
the district in the ensuing five years must be suimned. If, for example, 
the predicted year was 1985, the formula for predicting the number of K 
students other than those born in the district (those born in the district 
will be added to the total In Step Six) who were entering the school 
system that year would be: 



0-1 yr. 
olds who 
imnigra- 
ted In 
1980 



1*2 yr* 

olds who 
inmigra- 
ted in 

1981 



2-3 yr. 
olds who 
inmigra*- 
ted in 

1982 



1-4 yr, 
olds who 
lnmigra«» 
ted in 
1983 



^-5 yr. 
olds who 
inmigra- 
ted in 

1984 



olds who 
inmigra- 
ted in 
1985 



Total # of 
K students 
entering the 
district in 
1985 
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0^1 age 
diitdten 
who In- 
migrated ^ 



1-2 age 

in-* 
migrated 4- 



2*3 age 
migrated <f 



3-4 age 
children 
idbio in-* 
migrated + 



prediction 
year -5 



prediction 
year -4 



prediction 
year -3 



prediction 
year -2 



4*5 age 
children 

in- 
migrated *f 



prediction 
year -1 



5-6 age 
children 
who in- 
mijprated 



prediction 
year 



The number of children in each of the six age groups is calculated by 
multiplying a yield value for that age group times the number of new 
dwellings: 

yield per dwelling by number of new diallings ntmber of children 
age group (output of x (output of Step One) « each of six age 
Step Two) groups 

The output conaists of a high» most likely and low estimate of the number 
of children to be available for grade K each year of the simulation because 
of inmigration. These values are the input variables V 4.0, Net Preschool 
Migration to the Denham Program^ program 6. The output for the Morgan 
Hill Unified School District study is shown in Figure 8^ 
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Steg^Etve ^ Total Kunbers Cfeild^Beariiig Females Predictton 




The Dwelling Yicldi c program, ccmputer program 5> calculates the total mnaber of 
child-bearing aged females living In tha district during the prediction years* 
Females fall into six age groups j 

Im 15^19 years 

2* 20-24 years 

3» 25-29 yearB 

4. 30-S4 years 

5* 35-39 years 

6« 40-44 years 

Input for Step Five ccmslsts of: 

Input #1 the high, most likely and low nus^er of dwellings, by dwelling 
type, existing as of December In the first predicted year, minus two 
years* 

Input #2 the estimated number (high, most likely and low) of new dwellings, 
by dwelling type, by year (output of Land Yield Prc^gram, Step one*) 
These values are required for the base year of the prediction study and all 
other years, except the last five years to be predicted* 

Input # 3 tlie estimated high, most likely and lov yield values^ by fanale 
age group^ by dwelling Type (output of Step Two), 

The tirst calculation in Step Five provides estimates of the total number of 
dwell inKs> by type, expected to exist in the district in each of the prediction 
year;.* This is achieved by adding Input #1, and Input #2 sequentially* 
tii^tiTu- Sa offers the formula for predicting the total number of dwellings if 
the predicted year was 1976 and the base year was 1974* 

The second calculation in Step Five provides estimates of the total number 
i'i child-bearing aged females, by age group, by dwelling t3rpe, living in the 
dt ;trict in each of the prediction years* This is achieved by imiltiplylng the 
ouLpuL of tfie above calculation (total number of dwellings, by type, existing 
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in the district in each prediction year) by Input #3 (estiaat^i yiold values 
by feaiale age group, by dwelling type.) Figure 8b offers the fomula for 
predicting the total nusober of 25-29 year old females living in the district 
if the predicted year is again 1976. 

Once the total number of fcsaales, by age group, by year, by dwelling type 
is calculated, dwelling typo totals can be sunned to provide input for 
Step Six. 

{TXte high, mediua and low predicted niaober of single family and nultiple 
faaily dwellings and the high, medium and low predicted number of females 
in each of the six age groups for the base year of the Morgan Hill study 
are shown in Figures 9 and 10.) 



Step Six " Enrol Inaent Projection 



1-12 grade 
students 




HIEDICTED 
ENROLLMENT, BY 
GRADE, BY YEAR 



As shovTt abovii, tnput *nto the sixth conputer program of ENSIK includes: 

1. Net ininigration of grade 1-12 students 

2. Net ixunlgration of grade K students 

^, Total number of child-bearing aged females 

4. School district enrollment data 

5. County Health Department data 
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Specifically, school district earollment data consists o£: 



1« The number of children in each grade of the public sdtools at 
the beginning of school in the base year (the latest year in 
vhich data are available) » 

2. The number of potential kindergarten children or first graders 
who will enroll in non<* public school in each year of the 
sii&ulation, 

3« Net transfer to non^'public school during the previous year and 
grade p estitnated for each grade Ic^el of each year of the 
siMilatlon. 



4* Estimates for each year of simulation of the proportions of 

students in each grade who were retained in grade at the end 

of the previous year and who will remain in that grade lev^l 
for another year. 

5. Percent of students who are dropped from the rolls because of 
death or institutionalization during the previous year and 
grade s estimated for each grade level of each year of the 
simulation. 

6, Estimates for each year of simulation of percent s of students 
who dropped out of school from grades sevens through eleven the 
previous year. 

Health department data consists of: 

K The number of allocated births in each of the four or five years 
previous to the base year, depending on ii^ether kindergarten or 
first grade is the first grade level to be predicted^ This 
assum^^s that figure for the base year are not available and must 
be predicted. 

2. Tht' number of deaths associated with these births during the 
first yttur of lift-. 

3. T!u* numbiT of livp births for each 1,000 females in each of six 
j^t groups fivo or six years previous to the year to be simulated* 
Separate estimates of this variable are required for each year 

of the simulation t.»xcept those for which birth records are available 

4. rhi* percents of preschool deaths for the births estimated using 
above variable and input from Step Five (total number of child - 
biiiring a^od females). 



When efitabliahing variable items (enrollments items 2 
throu^;h h and ht^alth department items 3 and 4), user must analyze data 
thri »^ to five years back and establish a mean> a high and low which are 
usually on standard deviation above and below the mean. (Step Six 
requires *i high, most likely and low value for each estimate.) 
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IV- USE OF THE ENSBi WDDEL - Sumary of Steps and Verification 



the accuracy of a 15 year school enrollment prediction using the EKSIH Model 
will depend on a imiltitude of factorst any of lAich 1$ capable of prcKtuclng a 
sizeable error factor* Listed below is a series of steps to assist the user* 
Host irsq>ortant are those steps that deal with the verification of data* After 
each prellBilnary computer run^ the output shcntld be checked for accuracy sad 
reliability* It is strongly recommended that the first two predicted years 
be years for which data already exists « 



Step A ^1>ata Gathering** 

Data collection forms for all cc^puter prograssst except those for the 
SPSS/CiEANUP program^ ^te provided in Appendix B, Figure 11 presents a 
worksheet that will be helpful in collecting past enrollment data* A alninmm 
of four years of past data is needed so that certain trends can be ascertained* 
Most important of these trends are those tiiat deal with student mobility • 
Hie worksheet begins with the number of students enrolled in a grade level 
as of December 1* This figure^ f^ich is the tentative enrollment in the next 
grade in the next year^ is then nu>dified by new students » transfer of students ^ 
retentions in this grade and frcmi the next, transfers to special classes or 
schools (special education or continuation school), and dropouts* This 
data Is collected for each grade level for at least four years* 



SLtjp B - "Obtain Yield Values" 

Run CLEANUP /Breakdown program to determine the yield values* The census data 
is, of course, be.st If ir ha« been collected in the district under study* 
H^^wver, if thlf* isn't possible, census data from a nearby district with 
similar ctiaracteristics will be better than none at all* 



Step C ^ Detcrtnine Number of New Dwellings 

Run Land Yiuid program to determine the number of new dwellings by dwelling 
type^ for t»ach year of the simulation* 



Step I) - Verify Dwellinji Number and Yield Values 

Tfits is perhaps the most important step in the ENSIM Model* If mistakes have 
been nade in Steps 1 through 1> no amount o| correction or adjustment will 
improve* tht^ prediction accuracy • 



Step E - Run Dwelling Yields A, B and C (Computer Pro^raros 3^ 4 and 3 ) 

Tliuse pro)»ranis sliould bi^ run at approxlnuitely the same tiine^ Check output 
a^ainnt enrollment worksheet » Hie grade K and grades 1-12 dwelling yield 
values should be close to the new student values on the worksheet* (Appendix B 
pruvidfs data collection forms*) 
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Figure 11 
EmOhuJsiT: WORKSHEET 
GRADE 



Actual Year 












Predicted Year 


-3 


-2 


-I 


1 


2 


korollment 

AS o£ D6C< 1 












New sttniesits 










• 


Transfer wt 
students 












Retained in 
this grade 












Retained from 
next grade 












Drop outs Gr* 
7-11 only 












Transfers to 
special class 
or school 




/ 

1 

/ 








Enrol Intent 
next Dec* in 
next grade 












Net change 


1 
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Step F Test Ron Enrollment Prediction Pro&ram {COTgmter Program 6) 

If the, ••Ntmber of Years" variable in program 6 is set for 15, a trial run of 
two or three years can be mde by setting ths^ tinKi estimate on the JOB card . 
to 20% of the tixae required for a fifteen year prediction # (^4 minutes wre 
used. in the test run»> In this way, all input data vill be listed, as will 
the predicted enrolLnent by grade level for the first two years » 



$tep G Final Cgteck Out 

Compare each grade level's actual enrollment with the predicted enrollment. 
If the actual enrollment value falls outside the 95% confidence limits of 
the predicted value, four sources of exxors exist: 

Incorrect yield values 

Incorrect number of new dwellings occupied 

Inmigrating students may be enrolling in private schools or no schools 

at all". ■ ■ r- 

Incorrect student mobility data Involving retentions, dropouts and 
transfers to special classes 



Step li - Run Enrollment Prediction Program (Computer Program 6) 



V. USE OF THE EMS IM C(»fPUTER PROGRAMS 

The computer programs used in the ENSIM Model have been tested and used on an 
IBM 360/67 con^juter located at the Stanford Center for Infuiisation Processing 
at Stanford University* The programs are written in Fortran IV, level H 
language. Execution time and compiler for each of the programs are shown below: 



ProRram 


Compiler 


Execution Time 


lAND YIELD (#1) 


Watfiv 


.06 


min* 


cu:anup/ 

BREAKDOWN f^^f 2) 


Fortran/ 
SPSS 


3.00 Min. 
1.12 min. 


(Appri 


DWELLING YIELD A (#3) 


Watfiv 


.05 


min. 


dw?:lling yield B (#4) 


Watfiv 


.04 


min. 


DWi'.LLiNG yield C (#5) 


Watfiv 


,03 


min. 


Ef.KOLLI-iENT PREDICTION (#6) 
(compile and linkedit) 


Fortran/ 
level H 


1.13 


min. 


CNlunJ^lENT PREDICTION (#6) 




2.40 


min. 



(1^ year prediction) 
(executive only) 

A description of programs 1, 3, 4, 5 and 6 as well as thtlr required Input 
iollows. Although it is not possible to list the actual SPSS Breakdown 
proi',rara, the SPSS control cards are listed for the readers' understanding 
of Stop Two of the ENSDl Model. 



1. 
3. 
4. 
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GLOSSARY OF TES^ 



AlLey.ative Growth Patterns » Alternative ways^ lan4 will be developed %^icli 
tak^ into account specific tises of land as they have been defined by differing 
public development policies* Ttiese may include i^iBtlng zonings of 
gover^nmental agencies^ proposed general plansy or a combination of both. 
Alternative growth patterns^ or land use alternatives^ are c<mveyed as 
both a political development deciisicnt and, for purposes of tBathes»ticdl 
anatyais^ a *^umber of mr&B avatteMe for devel^jfSMent?* value CJ:*e» > land " r 
use alternative A = existing zoning* ««land use alternative A = ^'number of 
acres available for development" ^der existing zoning )\ 

Base Year * The first year predicted, minus one* If,, for example, the enroll*- 
sienL projection was being done for the years 1977 thr<wgh 1993, the base year 
would be 1976* 

BREAtQX)WN sub*prograia* The sub-program of the Statistical Package for the 
Social Sciences (S^S, 1970) used to calculate dwelling yield values from a 

100% census (see page 17)^ 

CLEAMUF program > A coisputer program designed to prepare BREAKDOikiS c^sus 
data for use in the £nrollinent Simula tion Program* CZ£ANUF chani^l^4Il alpha 
characters to blanks, removes all cases where the dwelling unit is vacant, 
identifies those cases ^ere the family has moved into a new dwelling in the 
last two years, sums the nmiber of children in each age level frcm 1«-17, and 
places females in six groups according to age* Other data passed on by 
CLEANUP include the tract, area and block nundier, number of persons living 
in the dwelling, type of dwelling, race of occupant, a^e of dwelling, l^gth 
of time lived at present address and total family income (see page 17) • 

Control Cards ^ The cards setting the paramet#»rs for a computer run and 
stating the desired output. Examples can be found in Section V> Descriptions 
of the Programs (see page 36-50) • 

Critical Development Factors * Tliose factors which are considered, by staff 
and citi^^«if^' land use commit tee ^ to be pivotal in determining the type and 
rate of growth in a study area^ Critical development factors might Include 
construction of flood control facilities, new roads that provide better access 
to a particular area, changes in zoning, installation of water treatment 
facilities and proposed subdevelopments (see page 8)^ 

Data Col ? -action Forms » Forms, shown in Appendix B » used for collection of 
data for all computer programs except SPSS /Cleanup* 

Denham Model s A probabilistic school enrollment model using Monte Carlo 
computer simulation* Itie t»nrollmcnt model was developed by Dr. Carolyn H* Denham 
California State University, Long Beach* 

Development Trends * Hie prevailing tendencies in residential construction 
which can hit identified as a composite of one or more of the following factors: 
recent residentif^l construction activity; proposed new developments; annexation 
or rezoning which imply development in the near term; and local government 
policies with a cluar implication for development (either as stimulants or 
inhibitors of dc^velopment) * ^e^* page 7). 
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Dwelling Unit Type ^ UP/tn5--tHL^tJp«^ dwelling unit types vaj be wed in 

land use study: (1) suigle fasaily; (2) 2-4 units; (3) duplex; (4) 5^ units; 
(5) apartments; (6) moWle homes and towrdicmse/condiMiuiuiiia# In Hargaot Hill 
laud usc^ 3tudy, two categories of dw4.41ing typas were used: (1) single fsi&ily 

dwellings; aad <2) multiple family dwellings. 

■ • • • • .. .. 

Oirfelling Unit pensittes iijUpl ^ Hie nuinber of dwelling units permitted per acre 
under a specific zoning policy (see page 14), 

thi^l^llnj^ Yield gt^gr^as » 

/~ PapGRAH # THREE ^'Dwelling Yield #A**: comfmter program designed to calculate 
net inmigration of students 1-12 (grades). See page 18. 

PROGRAM # FOUR "Dwelling Yield #B": computer program designed to calculate 
net inmigration of students K (grade). See page 22. 

PROGRAM # FIVE ••Dwelling Yield #C": ccmputer program designed to calculate 
total nu&^r of females aged 15-44 (see page 27) • 

Enrollment Workaheet # Worksheet provided in Appendix B ^ov collecting past 
enrollment data in a district « 

ENSIM Model s Enrollment simulation sK>del comprised of six computer programs^ 
Fertility Rate ^ Number of live births per each 1^000 females beti^^n the ages of 

15-44a 

General Flan > A general policy statement reflecting desired future land use or 
development* 

Growth Rale Estimates ^ Estimates made by citizens* craonitts^ and staff of tihte 
perceniagu of vacant land in a study area to develop* Estimates are based on 
subjective appraisals of the development factors that will affect a specific 
study ar* u and on a general knowledge of the district's growth history (see 
page 9). 

Inmigration Pata ^ Calculated or estimated data concerning the number of people 
coming into an area at a given time, Ixunigration data is needed for Step Six 
of the ENSIM Model (see pages 18 and 22). 

Land Yield Program » Computer program #1 used to predict the number of future 
dwelling units to be constructed at a given time in a given study area (see 
page 7). 

MFD * Multiple family dwellings^ 

Mul t l*>Va r ia h 1 e Pro jec t Ion Me thod ♦ Method of projecting enrollments through 
analysis of many variables , both internal (within the district) and external 
(such as land use and legal-^political-economic considerations)^ different frc^ 
the tra^J Uional> short-term progressive method. 
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98% Confidence Interval s Itiree standard errors of the mean 

standard daviatlim 
98% eonfidence » 3 x sao^le siee 

(see jmge 18)* 

*^tiiirii>er of Years^ Variable ^ ISie nunfter of years that the sismilation nm will 
pro^eet-<-ean range from 1 to 15. 

Prlflairy Input s Unprocessed^ raw data; frar types are reqnired for the ENSIM 
Model: 

ly land n« data produced the i^Eid use aibi^ viiicl^ 

thr<ntgh interoiediate steps before entering the Itenhan Hk>del (see 

2) School district census data ; district ceoiaus data irfilch goes 
throng sose Intermediate steps before storing the Dei^ani {tMlel 
(see page 17). 

3) School district enrolla^t data ; district eairollment data directly 
asterlng the DCTham Predicticsi Model (see page 32) « 

A) County Health Departa^t data s County Health Department data directly 
antteriiig the Denham predict imi model (see page 32). 

Probabilistic Input s Inexact data^ either calculated or estimated^ nhich 
is irLthin a high and low range 98% of the tiiiie# 

SFD. Single family dwellings 

Siaalation System ^ A *Sriiat if'* method of similating new situations by introducing 
new variables to established set of constants* 

SPSS ^ Statistical Package for the Social Sciences (19/0>t Version 5.00 used 
for analysis 100% caisus conducted within the seven elementary districts of the 
East Side Union High School District in Santa Clara County^ California (see 
page 17)* 

Study Area » An area within a school district where development will be 
influenced by a unique set of critical development factors and ^ich contains 
certain physical characteristics that distinguish it in si»e way from its 
surroundings; 30 study areas maxlmuffl in the ENSIM program (see page 9). 

Subpopu la t ion • Those persons living in a specified dwelling type# 

Yield Value > Average number of persons (1-12 students^ K students, adult 
females) per dwelling type* 



A CASE STUDY - MORGAN HILL UNIFIED SCHOOL DISTRICT 



Morgan Hill Unified School District, located in the southern portion 
of Santa Clara County, has recently developed a long-range master plan 
for school facilities and program* An important aspect of this 
process was the assesstront of future growth in the district^ so that 
adequate facilities could be planned for students iomigrating into 
the districts 1X> provide this growth informaticm, a Land Use Sub- 
cramittee was fom^ji cc^osed of o^aber of the larger^ Citizens 
Planning Cosssiittee* The snbcomf :tee, in ccmjtmction with staff 
from Project Simu Si^ool an4 che i^lanning Resources Office (PRO), 
a department of the Santa Clara Coi^Aty Office of Education, 
developed a procedure for projecting future development, and thus 
assessing future needs* 

The method for development projection was an evolutionary process* 
At the time the effort was begun, there was no clear idea of the 
necessary steps, or even their order* Only the output of the study 
was stated in certain terms»an estimate of the number of new dwelling 
units that could be expected in the district five, ten, and fifteen 
years hence* 

It should be pointed out that the reasons for developing this rather 
sophisticated procedure was that no reliable estimates of future growth 
in Morgan Hill were available* The Santa Clara Coimty Planning 
Deparbnent, whose past growth estimates for tiie south county have 
been wide of the mark, did not feel that their current projections 
accurately reflected what the future held for the Horgan Hill area* 

The technique the Planning Department has traditionally used for 
other, more urbanized r^^gions of the county proved to be inappropriate 
for trfiat is essentially a rural area* Furt!icrroore» even those 
projections which ware available had been done for incorporated cities 
and planning areas which did not correspond to scnool district 
boundaries* Indeed, they were not even close* 

The case study that follows provides descriptions of both the successes, 
and shortcomings of the Morgan Hill land use study* VThile Morgan Hill 
Unified School District is, like all school districts, unique unto itself, 
it is hoped that the information outlined in the following pages will 
afford the reader some insight into the monumental task of predicting 
what the future holds* 
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DIVISION 1 
!£HD(atAFUIC STOOY 



1,1 Special Characterlgtics of the District 

. l.l.l imified In 1966, Morgaa Hill Unified School District covers about 
300 square miles of land area bet'ween the Santa Cms and S t a nislau s 

"III ci»m,ty Unes* Ihe^^ n^ Ifetcalf «iid^ 

north or coyote* ihe scttthern iKwndary is C^ur^ Avraioe^^^ 
betiieen San Martin and dln^. 

Ihls axea. Includes about ten square alles within the cl^ lii^s of 
Itorgan Hill and about 25 square miles which has elrea^ been arowwred 
to the city of San Jose* Ihe balance, approxlaiately 265 s^ptara miles, 
lies in unincorporated portions of the County of Santa Claras BaXf 
of the district Is in Smx Jose*s s^iere of Inflnaice, with most of the 
rmlttlng falling in that of Morgan Hill* s* Hiou^ the dletri«t 
accounts fer only 1,5% of the county's total population, it comprises 
23% of the county** land area. 

Although the major portion of the district lies wl^in the jurisdic- 
tion of the county, its control over i»rbanl«atlon should not be 
assumed'—flrst, because annexations frequently tat» place prior to 
the developmo&t of Imd; and second, because the cmsnty has adopted 
urban development policies idiich defer development proposals to the 
cities whose **si^ere of ^^iflu^ce** covers the area* One major 
exception exists, however* County land In the agricultural zoamB 
will allow residaoitial lots of 2*5 acres* Since most of the county 
land in the district Is so soned, the load could fully develop in 
this manner with no control exerted by the cities. 

Currently Uiere is a great deal of "ranchette" development in the 
district, and its occurrence has already caused concern tiiat the 
dcralnant land use will eventually be these two and one^half acre 
residential units* 

Ihe boundaries of Morgan Hill Unified School District are not coter- 
minous with any other jurisdiction's limits* On the south, the 
boundary is close to, but not coincident with, the sphere of Influence 
line between Morgan Hill and Gilrc^ (see Map 2). Since this line 
represents the mutually agreed line over ^ich neither city will 
annex, there is good reason to make these b<nsndaries coincide soneday* 
A large portion of San Jose's area is in one ownership (Oceanic 
Properties) and Is being considered by the San JOse City Council for 
approval of a 7,000Hh person comunity* 

1.1.2 Land features and transportation routes have an ifiq>ortant Influence 
on both school adntinlstration and pupil c<mvenlences • Map 3 
Illustrates these major environmental characterlstlc». The school 
district enccmipasses a long, flat valley, the narrowsst point of 
which is approxixoately one mile and lies at its northern most 
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extremity^ Hie valley is bordered by tout hills of the coastal range 
on the west and the Diablo range on the ea;?t* Lakes and creeks abound 
in these fuothill^s and provide exLeu. ive recreational opportunities 
for district residents, as well as residents of the entire Bay Area* 
Some valleys in these foothills are level enough to support isnall 
clusters of homes. 

The steepness and irregularity of the foothills prohibit any but 
infrequent narrow, winding roads. Virtually all traffic traversing 
the district in a north-^south direction must use valley floor 
highways. A major expressway (Santa Teresa) is under construction 
along the west side of the valley, and a new freeway has just been 
completed along the middle of the valley, from mid-district to its 
southern extremity • The northerly extension of the freeway to San 
Jose and U.S. 101 is projected for 1980» A railroad line runs 
generally along the old Highway 101. The railroad line and Highway 
101 gave rise to the major urbanization elements which have developed 
a longs ide. 

With one exception, the district's schools arc located on the valley 
floor, most of them in close proximity to Highway 10 1. Public 
recreation facilities are few and widely scattered. 

1.1.3 Ttic district's "city" is clearly Morgan Hill. As mentioned earlier, 
San Jose*s city limits extend into the district's northern half, but 
the development there is predominantly suburban in character. Near 
the southern boundary of the district is the unincorporated community 
of San Martin, wiiose origins date back as early as those of Morgan Hlll« 

Tlie entire valley was, in the late 1800* s, entirely devoted to 
farming and gracing. Now urban uses are either scattered along the 
main traffic arteries, nestled near the two main communities, or 
clustered around an outlying resource point or an amenity highlight. 

Altliough comprising only 17o of the* county's total land area, the city 
of Morgan Hill contains tho largest amount of land currently devoted 
to urban uses (see Table 1-A). San Jose*s portion, although eiglit 
times the sizt* of Morgan Hill, is far behind in urban uses. 

As seen on Map 4, Existing Land lise, there are three large concentra- 
tions of residential uses: south of Bemal Road in Los Pascos; central 
Morgan Hill; and adjacent to Anderson Lake (Jackson Oaks-Holiday Lakes), 
•ff^erc? are, however, smallc^r concentrations scattered tliroughuut the 
valley that can be expected to grow in number and si^.e. Especially 
significant is the agricultural and rc -Idential category where the 
so-called "ranchette" development is nccurr in>u Most of this develop- 
ment occurs east of Monterey Highway, with large amounts beginning to 
encroach upon the* agricultural area in San Martin. 

Despite relatively rapid growth in the past f^overal yeare^, the grtvit 
majority of the district rt^tains j rural ntmosphert^. Wliat will 
happen to this tranquil sett ing? Perhap; an initial answer can bt* 
seen in the ?5oning regulations currently huld by the district's three 
primary governing bodies. Table 1**R sunmari^ies the population growth 
that could result werc^ drv^-^Iopmcnt to occur according to current ??:oning. 
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TABLE I-A 

Mur^V'^" Hill Unifit'd School DistricC 
Existing Land Use Acrtages (1972) 





Acres 


Land Use Cdtrgory 


Citv 
of 

More an Hill 


City 
of 

5%sn Tn^e 


Santa Clara 
County 
f im 1 Tir*nmftT^at* pd ^ 




Low Density Residential 


865 


125 


1 160 


2 150 


M«'dio!n Density Residential 


20 


20 


5 


45 


Commercial 


50 


0 


25 


75 


Industrial 


105 


5 


190 


300 


Vacant Urban 


490 


45 


335 


870 


Pub He Buildings 


95 


0 


20 


115 


Parks and Open Space 


214 


11 


12,570 


12,795 


Agriculture 


1.190 


2.720 


7,990 


1 1 , 900 


Non-Urban Open Space 
(Lnkes .md Reservoirs) 


5 


320 


695 


1,020 


Forest nnd Brush 


1,650 


11.900 


1^4 9.780 


163.330 



TABLE I-B 



Morgan Hill Unified School Distrirt 
Zoniaji; Aoreages and population Capflcity of /Zoning 



Jurisdiction 



City 
ttorgan Hiti 



City 
of 
San Jose 



Santa Clara 
Coanty 
(unincorporated) 



- Zoalng 
Catiggory 



R-1 
R«2 
R-3 

R-E 
RFC 
RJD 



R-1 

R-3-B, R-3-C 



R-1 
f*jl/low den. 
resid/agric. 



Acres 



- Density ^ 
unlts/acre> 



2.362 
1.7 
483 
66 
338 
590 
243 . 



21 



30 

65,000* 



Net 



5 ■ 
10 
16 
16 

i 

1.45 
5 



A, 

10 



8 
10 



Pofiulat ion 



32.130 
45 
19,000 
2,500 
860 
2,175 
1,600 



96,960 
500 



650 
50 
21,750^ 



Total 58,310 



Total 97,460 



Total 25,650 



School Distri'-t Total 181,420 



1 - Net density in dwelling units per .irrf. 

2 - 17,500 acres is ol loss than 107 Hlt»pf, remaintii-r t'T«-atfr than J07 slope. 

3 - Density on Innd l«'ss than 10? slope: 0.4; or. land gre.it or than ll»7„ slope: 

0.] (average). 

4 - Population calculated on 17,500 acre.-? of less than 10% slope and on 10,000 

acres of land greater than 10"; slope. 



The total population f^r all :ii>t_iun vuulii oviir ISO^OOOp with tl^e 
l^rgeat iiumber residiiis San jos<5 <97t460>^ Table i-A shaw» the 
maj^- porfcious of urbanization shifting from die southern to the 
northern part of Itorg^n Uil I Utiif led School Dift^^ - 

M4p 5, ^ouiug couipoiiltc, diows, Uor/cvcr, that the district's pattern 

jpf devxsJ^H^meiU:- l^-^iXi -tme -a£ vide diiiper sion* Approximately - 2(Xy(KK) 

^ter^^ i>£ land ^ont*d 

even lowur rasidtmtial dun.^ity* On tliu other handj^ cmly 582 acres are 
atoned lor high rcaiduiiLial duns^ICy. In San Josefs Sj^^ 

very large pieces of Imid %oned R*l flank the laain traffic 
artcrien (Hontei-ey flighway and the South Valley Freeway) on the east 
and west • If thuse areas are developed^ the district will face a 
large increase of t4chi>ol af,e ch i ^dren# (A f^ropoaal to develqp tfee 
segtmjnt near L'ikt> Audorsoivwns bafore^H^ic San Jose Planning Cksamiasion 
early iu 1^74 but reoeiitly withdravnt the developer has indicated 
that hu iiiteiids to rcsulnuit'^e piopo.saJ/aL a later date.) What^s 
moru^ t!te district oiay have rt^^saaUsadwith a racially isobalanced 
population in tUo^^c areas \Jiarc masjiivc bui^iug is required to di^ieve 
integral ioti. 

in Morp,an fUll^n i^iphcrc of influence, the duvulopmcnt pattern^ as 
indicated by 2oalu.* policy, wouid have a Kome\»hat mora cc^npact 
configuration* ffoweverj, a^; iridicated by the urban service area 
and thti pijpiilatiou capacity of xouinj; (Table 1-B)^ this is a rather 
aphitlous plan vhtch ^;kipH oyur larjje area.s of vacant laud and 
lievclopn atQar. far iron the center city. 

Perhaps iwre Ki*:nii icant is the ::onLi:K caLegojry, "agriculture and 
residential," althoufrh aiv^^-ariup, undur the heading. Open 

Space, wv>uld alIo\' ri^^-. ulojit^ial d(^velopnient at a densltj of cme 
di^ellinr, unit per Z\ acres* An m:ntioaed above, this is the area 
of rauchcLlc devel opoicnt iu vhicii houcs are built on 2k acres 
with wull:^ and s.-i>t:ic tanks. The treiul lo\.ard this type of develop- 
ment is up mirkrdly, and yhuuld it continue fur a few ntore years, it 
^11 baccmc irrt?ver5iMr'» Af? n catt^:oqu^^ncc, tlio lard will be too 
cut up to support larj»u- scale a;;riculture or iijajor subfiivisions* If 
the land's st>lc ust* hectnues tauiiieltt_ devrolooincnt, the school dis- 
trict will fort vol' ho ct>M!;'t: tted to husin/, a majority of its student 
population* 

In the future, the citizerif^ of tiic ranchctte areas will be anxious to 
find solutions lo problc»ms of heajih, transportation and safety* They 
will, however, be ttapjjcd v/ith too Joi^ a lax base to resolve these 
problems^ There i<; a compensa tiiH'. [actor in this trend* Ranchettes 
are appear inu in ar( :ar> of low iiicome and minor ity families concentre^ 
tion, thus providing a more h:ilanct*fl socio- economic /ethnic mix In 
the school-^* Hm.* rat^elictto dovolopmont pattern elliainates the 
neu^hf>or!ioo(! school ?s n viable coneepi, with the connequence that 
residents do not iiave the antipathy tovard "busing" found in many 
other areas* 
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Ihou^ further in the future , a more realistic vlev of the district's 
eventual urban pattern is that whlcli is shown on Map 6, general plan 
coB^site and tabulated on Table Here a total populatiim of over 

325^000 is possible with the major porticm appearing in San Jose's 
sphere of influence (256,340) • Because It is assurod that all land will 
be annexed to the city in whose s{^ere of influence it liesy the county 
estimate has been eliminated. 

Within San JOse's sphere of influence, low density residential develop- 
ment would TOcur in the Los Pas»» area, nortii of Bailey Avenue along 
the proposed South Valley Freeway and between Live Oak and Burnett 
Avenues. (!£his area will probably be fully developed by tiie end of 
1974.) Medium doaslty is indicated for small pockets around Lake 
Anderson. iStis latter develoim»nt correspcmds with tiie Oceanic 
Properties proposal for Lake Anderson which also includes some 
codnercial and hillside developa»nt wi^in the conpany's holdings 
around the lake. However, the gemeral plan coo^site for San Jose's 
sphere of influence can be quite misleading sixiee it contains many 
"holes" where no plans have been drawn* These "holes" occur in 
unincorporated areas, and in soa» cases, in areas that have already 
been annexed to San Jose. No plan has yet been prepared for these 
areas because all land south of San Jose's urban service area (see 
Map 2) is within the ten-year urbmi reserve as defined by San Jose's 
Urban Development Policy* These urban reser^ lands are to be free 
of development for ten years, with a yearly policy review which- could 
change their status. As a consequence, the county's general plan waa 
used to fill in the "holes" in San Jose's plan. As the map indicates, 
the county's plan calls for large areas south of Bailey Avenue to 
remain unurbanised. This rather aiid>ltious scheme for recreation and 
open space development could change drastically if San Jose reverses 
its Urban Development Policy, annexes in the area, and prepares its 
own general plan for the region. 

Within its own sphere of influence, Morgan Hill's general plan would 
confine intensive land uses in the conmercial, industrial and 
residential categories to the level areas of the valley floor. 
Industrial uses are called for alOTg the Southern Pacific Railroad 
from Burnett Avenue in the north to Church Avenue in the south, and 
are confined to the area between the South Valley Freemiy and Mnaterey 
Highway, except for a small portion betwe^ Monterey imd Santa Teresa 
Expressway near Burnett. CcRomercial uses are spotted around the area, 
notably around freeway Interchanges and within the business dietrlct 
of central Morgan Hill. A gradient of densities is prescribed for 
residential uses, with sodium dmisity along the freeway and Monterey 
Hi^way and, moving toward the hills on the east and west, low 
density and then hillside development. Large areas in Hayes Valley 
and west of Uvas Reservoir are reaerved as watershed arMs. A systOD 
of linear open space along the creekside, augmented by larger pieces 
of parkland, rounds out the plan. ; 

1.1.4 In 1966, the population of Morgai^ Hill Unified School District was 
11,613. In 1970, it was 15,410; and by the end of 1973, it had 
Increased to 19,843. The increase between 1966 and 1970 represents 
an average annual growth rate of 7.3%, while the rate between 1970 
and 1973 was 7.47.. 
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TABLE I-C 

Morgan HiU Unified School District 
General Plan Acreages and Popula^tion Capacity of General Plan 



■t 


General Plan Category 


€rosB 
Acres 


Net 
Deii»tity 

units/acre) 


Populatiop 


San Jose 


Hillside/ open space* 


5,610 


0.4 


6,295 




Sphere 


Hlllsi. e/open space** 


57,890 


0. 15 


17.190 




of 


Low Density* 


680 


7 


12,185 




Influence 


Low Density** 


280 


2 


1,435 






Medium Density* 


825 


16 


31,680 


Total 68,785 


Morgan Hill 


Hillside/open space* 


6,405 


2 


42,275 




Sphere 


Hillside/open space** 


27,472 


5 


45.330 




of 


Low Density* 


5,896 


5 


94,335 




Influence 


Medium Density** 


2,480 


10 


74,400 


Total 256,340 








School 


District 


Total 325,125 



* - Less than approximately lOt slope. 
** - Greater than approximately 10% slope. 
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As mentioRed earlier, the district's major popul«ticm cwicentration 
ties in the area south of Bemsl Road in Los Paseos^ central Morgan 
Hill and the Jackson Oaks-Holiday Lakes developments. Scattered 
development, most of which is of very low density » occurs throu^out 
ttie district vith a significant amotut around San Martin* 

1.1.4.1 Tables I-D, I-E, I-F, I-G, and I-H describe some important 
population characteristics. The first table indicates that 
the district has a larger minority populati<m percentage 
than either the county as a vhole or the two ccnqpartson 
cities. Table IHE shoira that a much higher proporticm of the 
district's fasdlies falls into the two lowest inccnae categories 
than do either of the comparison jurisdicti<»is. 

Comparing the data in Table I-F with the coimtywlde 8tatis<* 
tics compiled in Profile *70 shows that tiie district contains 
the same percentage of children under five as the cminty 
average (9.2%), and that it contains slightly mpre in the 
5 to 17 year old range (29.4% for Morgan Hill Unified School 
District and 27.4% for the county). 

As shown in Table I-G, the district eidiibits a significantly 
different pattern in housing value and contract rent than 
does the county as a vihole, Coimtywide^ 3.6% of the owner- 
occupied taiits are valued under $15*000, irfiile in Morgan 
Hill Unified, 9.0% are valued under $15,000. In the over- 
$35,000 category, the percentages are 23.0% for the county 
and 24.3% for the district. In contract rents, the 
differences are even more marked. For Santa Clara County as 
a whole, 15.9% have rents less than $100, ^ile in Morgan 
Hill Unified, 43.9% have rents less than $100. In the over- 
$200 category, the percentages are 12.8% for the county and 
only 4,8% for the district. 
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TABLE I-D 

Morgan Hill Unified School District, 1970 
Racial Composition and Comparison with Other Jurisdictions 





Spanish- 
American 


Negro 


Other Races 


Total 
Non-White 


Total 
Minority 


County Average 


17.5% 


1.7% 


4.0% 


5.7% 


23.2% 


Morgan Hill U.S.D. 


29.77, 


0.3% 


6.0% 


6-3% 


36.0% 


Mllpitas 


16.6% 


4.6% 


5.1% 


9.7% 


26.3% 


San Jose 


23.8% 


1.7% 


4.0% 


5.7% 


29.5% 



TABLE I-E 

Morgan Hill Unified School District, 1970 
Faioily Incotae and Ccsnparlson vlth Other Jurisdictions 



Under $5,000- $7,000- $10,000- $15,000- $25,000- $50,000 
$5,000 6,999 9,999 14,999 24,999 49,999 or more 



County Average 


10, 


.8% 


7. 


.5% 


15.8% 


30. 


9% 


27.7% 


6.4% 


0.8% 


^torgan Hill U.S.D. 


18. 


.9% 


iO. 


,3% 


17.2% 


26. 


5% 


21.9% 


4.8% 


0.4% 


Milpltas 


9. 


.7% 


7. 


,0% 


19.2-;. 


29. 


9% 


22.5% 


1.4% 


0.3% 


San Jose 


n. 


.5% 


7. 


,9% 


16.7% 


33. 


7% 


25.7% 


4.1% 


0.4% 
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TABLE 1-P 

Morgan Hill Unified School District, 1970 
Age Distribution of Families 

Type of Family and Nianber of Own Children ; 

Total Families 3,743 
FasBllies with own children under 18 years 2»429 
Nujd>er of children under 18 years 6,074 

Children per family (per total families) 1.6 

Age Distribution of Children Belonging to a Family ; 

Under 3 yrs . 3-4 yrs . 5-9 yrs . 10-14 yrs . 13 -17 yrs . 

Male 424 (2.7%)* 324 (2.1%)* 911 ( 5.8%)* 950 ( 6.0%)* 517 (3.3%)* 

Female 380 (2.4%)* 320 (2,0%)* 880 ( 5.6%)* 861 ( 5.5%)* 506 (3.2%)* 

Total 804 (5.1%)* 644 ('♦.!%)* 1,791 (11.4%)* 1,811 (11.5%)* 1.023 (6.5%)* 

* Percent of total population 
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Morgan Hill Oiiifl«<S School District, 1970 
Houalos Vtliw «Bd Contrcct Rent 



Value of Owner - 
Occupied Housing 


Terceift 
of total 


Less than $5,0(K> 


0.6 


$5,000 - $9,999 


2.6 


$10,000 - $14,999 


5.8 


$15,000 - $19,999 


13.6 


$20,000 - $24,999 


21.9 


$25,0(K> > $34,999 


3X • 2 


$35,000 or more 


24.3 



100.0 



Cofttraet Jk9Kt 


Percent 
of Total 


Lesa tlian $39 


5.6 


tf**\f — 9 » ' 




$80 - $99 


15.7 


$100 - $149 


34.1 


$150 • $199 


8.7 


$200 - $249 


3.2 


$250 or sore 


1.6 


No cash rent 


8.5 




100.0 



TABLE I-R 

Morgan Rill Unified School District, 1970 
Rooaai Per Occupied Housing Unit 



No. of Rocnaa 


X of Total 


1-2 


7.0 


3 


12.8 


4 


6.9 


5 


31.9 


6 


23,1 


7 


11.0 


8 


4. 


9 or nore 


2.5 




Ibd.o 
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1»2 Meth<^ology for Analysis and Forecasting Future Needs 

Figure 1 depicts the land use analysis procedure vised to estimate future 
developtaent and school enrollment, the analysis prcK:edure nas used to 
make assuniptions about the future » about the devetoimient policies of 
local goveruDienta, and about the development potential of the district. 
These assumptions serve as guiding predictior s of the future state 

of the district will be. Ihay serve as a f: swork that allows the 
district to periodically reassess its asstai^t. tons in light of actual 
perfonaance and changes in public land use policy. 

1-2.1 Grovth Rates. Trends and Development Potential 

Growth rates and trend analysis are connoa methods of prajectlbg 
urban growth and change. In the Morgan Hill study, however, their 
application was considered limited; first* because of the area's 
small amount of existing development; and second, because of tt^* 
magnitude of a nuo^er of factors capable of causing major changes 
in development pattern and rate. However, growth rates and 
trends were docum^ted for use in comparing projections based on 
other factors. 

The first data under analysis was the district's growth history, 
sunanarised earlier in section 1. 1.4.1. 



Large-scale jaaps of the school district were provided by the PRO and 
together with staff, the Subcommittee entered on these 7<iaps all tiie known 
information that was pertinent to developotaat. This included such things 
as recent and current development activity, zoning changes, vacant parcel's 
of land that were being considered for development or which had development 
potential because of a<m& local amenity or proximity to essential services 
and areas where problems of engineering, politics or finance might inhibit 
or delay developments 

In this connection, the PRO consulted with the San Jose City Planning 
Department regarding development activity in the district and clarified 
San Jose's Urban Development Policy, its implications for the district, and 
possible changes in this policy in the future. An att©Diq>t was made to 
meet with Morgan Hill's planner, but because he was without an office while 
being moved into new quarters, he could not be reached. The Santa Clara 
County Flood Control and Water District was contacted concerning flood 
control work in the district, expansion of an existing reservoir and a 
proposal for a new reservoir. 

The planner coordinating the South County Planning Program in the Santa 
Clara County Planning Department was consulted and ccnttact was continued 
over a long period of time. Extensive use was made of data and graphic 
material that the South County Planning Program had developed. 
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tn addition, several reports were reviewed which were relevant to develop- 
taeat in t^e district* Ihese included Enviromaenttal Zaq[»act Reports, a proposal 
for new waste treatisent facilities, and general plans. 

It wcmld be appropriate to consult every govemn^nt ag^cy or large private 
concern which could be undertaking work in or near a district and all govem- 
aental bodies whose jurisdiction falls within or near a district and whose 
function might affect development. Other examples of these sources, which were 

-not relevant for MKD5D would be a regional parks district, mass transit district, 

^or bridge authority. 

Also at this time, the FRO staff began developing several maps sh<M^g th& 
land use, zoning, and general plan policy for the district. Ihls effort consumed 
several months and the information gathered on the maps was utilised in later 
steps of the process* 

Out of all of the data gathered, thirteen critical devel<^Qent factors were 
Id^tlfiec** OoB factor judged to be critical, for ex8Bq>le, was a pr(^»osal for a 
5,000-nmit development which was currently before the Qanning Coamission. An 
envlrotmiental impact report, contact with the developer, and information from 
the Planning Department having jurisdiction was the data gathered concerning this 
factor. Obvicmsly, a development of this size would be watched carefully and 
would have a tremendous direct isq>act oa growth, as well as stiimxlating further 
growth because of the available services necessarily Installed for the project* 
Soneirfiat more obscure than this, but nevertheless very critical to growth, was 
the possibility that the mfnimnm lot size required for construetlm on unincorporated 
land might be raised frcaa 2.5 acres to 5 or even 10 acres, this factor was 
is^ortant to MHIJSD for two reasons. First, most of the district is presently 
unincorporated. Second, ccmstruction of large custom ho»»s in unincorporated 
arctas was rather ccmsiderable and on the rise. Since the scattered growth that 
results from this type of development presents the district with the problem of 
not only more school children but children widely scattered titat need to be 
transported by school bus, this factor was deemed '^critical.'* In similar 
fashion, eleven other critical doveloiment factors were identified. 

1*2.2 Establishment of Study Areas 

Ttue district comprises 300 square miles and a great variety of land use 
and topographic features. In order to analyze and project the district's 
future development, it was felt that the district should be divided Into 
smaller, more manageable units of land* Another factor that led to this 
conclusion was that the data gathered in Step I indicated that most factors 
that were critical to development were localized in their Inpact and did not 
affect the entire distrtbc. Therefore, it was assumed that the district 
could be divided into/sma|.ler areas i^lch were relatively hooog^ious in regard 
to their develoimient /pot^tial. Development within these areas wcmld be 
subject to the same toxics and would take place at appr<»clmately the same 
time. Where the area /defined in this manner was still too large, it was 
divided into smaller pieces that were manageable for analysis* The boundaries 
for these areas were chosen so that they could be easily identified by aoaeone 
"on the ground" who, for example, mi^t be conducting a survey or ceniHis of 
the area. The result was the establishment of 29 "study areas" ranging in 
size from 725 acres to 46,600 acres (this latter area comprising a remote 
and mountainous area where little or no development is expected). 
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An added benefit that resulted from this approach vaa that by 
pcojectlt^ development 1^ study area, changes in these localised 
deyelopment factors uliich altered the projection la one or a few 
study areas would not In^ralidate the »itire projection effort. 
Updating the projections in these few study areas w(mld not be as 
difficult as redoing the projections for the entire district » with the 
~end result that the process will be more flexible and adaptable to 
changix^ comlitions. 

As mentioned earlier, <me of the study areas was 46,600 acres. In 
fact, two were of that sise. Indeed » tiiey contained little more than 
rugged hillSy scant roads ^ few amnities to attract si^lf leant 
development, and, as a result, were all but igiunred in the analysis. 
In fact, the reason the areas were equal in sise was that the maps 
used to measure acreage included only t&e urbanized areas of Santa 
Clara Valley and near surroundings. The school district goes far 
beyond this into the Diablo Range to the east so its entire eoctoit 
was not Insurable on this map. But the acreage of the district was 
known frcan other sources and £t<m this was subtracted the total of 
the remaining study areas to give the siae of the two areas together* 
and this was merely divided in half. Since the areas ore not very 
isqxortant for the present (or at least their size is not Important), 
this approximation could be made. 

Going further into the setting of the boundary for these two areas 
will provide an insight into the probloss encountered elsei^ere in 
the report, in addition to explainiug «^ it was necessary to divide 
one unln^rtant area into two unimportant areas. The boui^ai^ was 
set coterminns with the sphere of influence between Morgan Hill and 
San Jose. The sphere of influence marks the area within i^lch each 
city la allowed to ann^ and might be regarded as the possible future 
boundaries of each city. Since different cities have differlx^ 
policies on land developaient , projections of future development must 
consider ehls as another Important development factor. In fact, 
this became an Implicit *'development factor" and resulted in the 
grouping of study areas Into two groups. One was called '^an Jose 
Sphere of Influence," the other "Morgan Hill Sphere of Influence.** 
The sphere of influence then became the overriding ccnslderatlon 
in those areas through lAlch it passed. 

Other study area boundaries were set, for example, at the ridge line 
of a range of hills dividing two flatter areas, down the middle of 
a fre^ay (which is nearly always a barrier to developiMnt or a boundary 
between different types of development), and in several cases cotermittus 
with a pipeline or transmission line. The pipeline became a coapromise 
between two factors. First, the desire to set it at the point where 
develops^nt was expected to stop in the near term where the flat 
land becomes steeper, but which is hard to define and locate. And 
second, the necessity to set it where it can be easily located and 
described. There was, unfortunately, no identifiable landmark or even 
political boundary that was closer than the pipeline and in view 
of the possibility that the school district would perform a special 
cenaus it was deemed advisable that the boundary be set as clearly as 
possible. The pipeline was judged to be close enough and it sure 
simplified map work! 



A final word about setting study area boimdaries: It iMS viewed as 
im{»art5nt to ensure that a study area be of loanageable size and especially 
that the development factors be as uniform as possible over the entire study 
area. Ihis latter means that it would be difficult to predict a single 
rate of growth for an area if two or i^re factors were at work over, 
different parts of the area which might indicate differing develqpmeat 
possibilities. Unavoidablys several conflicting factors isay pertain 
to the same area and in this case^ the possibilities need to be sorted 
out as different possible rates. This in fact was a ccBsmm occuriieiice 
and is dealt with further alcmg in the process • If the s^m& policy 
affects more than ime study area^ even if they are adjacent^ they can be 
wore easily aggregated than they ccmld be further divided later, so it is 
best to err on the side of over«divlsion. 

Once the 29 study areas were established, new housing units occupied 
since 1970 were tabulated by study are^ <see Tftble I*J>. It was 
determined that the greatest growth has occurred in Stuify Area 1, 
or the Los Faseos area» Because either final or tentative subdivision 
maps have been submitted which accoimt for all of the land suitable 
for developmait in the Los Faseos area, this growth will c<mtlnue 
for the next several years. 

Study Area 21, or the San Martin area, has experienced the second 
higher rate of growth. However, unlike the new constructicm In 
Los Faseos which occtirrM on a large scale and totals hundreds of 
units, new construction in Son Martin is primarily of the custom 
hom or ranchette type and has occurred in a few units at a time. In 
Study Area 27, or the Jackson -Holiday area, growth was slightly lesa 
than that of San Martin but fell somewhere between Los Faseos and 
San Mftrtin in terms of type. While homes built in this area are 
qualitatively similar to those built in San Martin, they are part of 
a larger development which has a unifying plan. 

Two other areas— -Study Area 23, or central Morgan Hill, and Study 
Area 19, or the Watsonville«*Sunnyslde area**have also experienced 
considerable growth. The areas experienced identical growth in 
single family housing and were the only two study areas i^ere new 
multiple family construction took place. In central Morgan Hill, 
175 new nniltiple units were built, and in the Watsonville-Sunnyslde 
area, 25 units were built. Multiple family construction was 
concentrated in these areas because both were within the Morgan Hill 
city limits and thus appropriately zoned. 

Other study areas exhibited scattered growth of the ranchette type. 
This construction can be expected to continue in unincorporated 
territory unless resource shortages or increased minimum lot size 
make ranchotte construction economically unfeasible. 
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l«2.3 Critical Development Factorg 

Those factors vAich are considen^d pivotal in determining type and 
rate of groirth and which vere identified in 1^2»1 and used in 1«2«2 
to establish the 29 study areas ^ were researched and analyzed in great 
detail I. Information gathered frcm effected government agencies 
was used to assess the possible influence that each factor might 
ax^rtt The results of this research are summarised below* In 
additicn» the factors were cataloged according to the study axep 
or areas they were expected to affects Ihis tabulation appears 
in Table I-K» 

1* Oceanic Properties Developments 

The approval or disapproval of the Ctoeanic Properties proposals at 
Lake ^derson and the Riverside Golf Cours^ is ccmsidered the most 
critical development issue in the Sasn Jose sphere of influence. If 
the proposals are approved, a pumping station and sewage trunk line 
( terminating approximately at Sycamore Avenue axJtd the Monterey Hi^way) 
will be cons true ted« The existence of sewage treatment services 
will allow development frcm Coyote south in the San Jose sphere of 
:^nfluence at a much higher density than could occur with septic tanks. 

2. Fisher Creek Improvement 

A large area south of Tulare Hill and on either side of Bailey Avenue 
is subject to flooding and therefore impossible to develop. Currently 
the Santa Clara County ^J'lood Control and Water District is developing 
a bond proposal for flood control work in the east zone of the 
district. Among the 18 projeccs being considered is one for improve- 
ments on Fisher Creek wiiich would alleviate the flood probl^s In the 
area described above. Citaipletion of this project w>uld make coore 
intensive developaent possible » other services being avail^le. 
The draft environmental impact report has been prepared and is b xng 
reviewed by effected government agencies and other interested parties. 
Public hearings on the projects will probably be held in February, 
1974, and if the bonds are passed, the projects should be completed 
in about 15 years. 

3. South Valley Freeway Completion 

The segment of the South Valley Freeway from south San Jose to Cochran 
Road is scheduled for completion In 1980. Completion of this segment 
would enhance the accessibility of the area and intensify development 
interest. However, it is possible that the proposed route will be 
challenged in the courts by envlrontnental groups on the grounds that 
it will go through the proposed Coyote Park chain* There is» more- 
over, the possibility that the State Division of Highways will 
restudy the four routes originally considered with the intent of 
resolving possible objections. Either of these possibilities 
might delay the scheduled completion beyond 1980. The following 
questions must be resolved: What new routes are being considered? 
How much tirne would another route's selection, design and construction 
take? 
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-^ TABLE I- K 

Morgan Hill Unified School District 
CRITICAL DEVELOPMENT FACTORS BY STUDY AREA* 
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4. Increased Minixmra Lot Size 



The tniniffium lot size in unincorporated areas is currently 2.5 acre^. 
If a higher minimim of 5 or even 10 acrea is adopted by the County 
Board of Supervisors » less development In unincorporated areas would 
be expected* 

The mlnlimain lot size of 2,5 acres has been in effect since March> 1972, 
having been raised at that time from one acre« Although the intent 
of the Board of Supervisors in raising the minfimim lot size was to 
discourage development in unincorporated areas « a great deal of building 
activity has nevertheless taken place since the minlmim vas raised* 
However, it is too early to tell whether this level of building activity 
will continue or subside once the inventory of vacant one acre lots, 
created before the 2»5 acre minimum, is depleted. 

5* Sewerage Lines Extension 

Extension of the presimt network of sevarage lines would make 
possible both higher density development and wider dispersion. 
Presently, consideration is being given to the creation of three 
new assessment districts for the purpose of extending the sewerage 
line network (see Map 8b)* 

6. Greater Sewage Treatment Capacity 

Expansicm of the present sewage plant in Gllroy or construction 
of a new facility at Tick Canyon would allow further developront 
beyond the 15,000 persons which could now be a;:comDK>dated under the 
present sewage flow allocation agreement between Gllroy and Morgan 
Hill* 

7m Annexation to Morgan Hill or San Jose 

Annexation to the appropriate city, with subsequent rezoning, would 
allow a higher density of developiaent under the new zoning and would 
make avallaole the services necessary for more intensive de^lopment. 

Moreover, development uudtir the policies of the respective general 
plans of San Jose or Morgan Hill would lead to more intensive develop- 
ment than would be possible under the most permirsive county zoning 
(2*5 acre minimum) 

It is, however, possible that annexation could result in greater 
control over development and in a more logical and economical 
development pattern, 

8. Improved Wati^r Supply 

Municipally provided watur supplied would facilitate development In 
two areas: those located at too high an elevation to tap ground- 
water supplies, and those areas failing possible contamination of 
groundwater supplies by septic tanks. 



9» Flood Plain Protection 



Areas lying below reservoirs run some risk of severe flooding in the 
event of dam failure, l!iese "flood plains" may be protected by 
restrictive Eonlng. 

10« New Reservoir 

A new reservoir south of Watsonville Road in Hayes Valley Is 
presently under ccmsideration (see Map 8b) » It would be a milti'-purpose 
facility intended primarily for recreation and water storage ^ with 
some flood control and percolation benefits* 

This new reservoir would add a new visual and recreational asaenity 
to this area and thereby enhance its development potential, 

11* Moratorium on Septic Tanks 

Construction of septic tanks for waste-water disposal may result 
in serious problems should a concentration of septic tanks In 
combination with poor soil permeability exist (sec Map 8a) ♦ 

When waste water from a septic tank is dispersed into the ground^ it 
should be purified as it percolates through the soil^ In t^ose 
areas with poor permeability^ the soil offers a greater resistance 
to downward flow* As a result , wastes are allowed to accuamlate 
near the surface where they can flor laterally and invade water wells 

12« Airport Development 

The new South County Airport is located near the intersecticm of 
San Martin and Murphy Avenues (see Map 8b)* Industrial development 
around the airport could provide an additional market for hmising 
and could also result in further residential construction in that area* 

The county's airport plan calls for the construction of an additional 
nmway, taxiway, and facilities for a fixed base operator and tie- 
down area* The county has submitted a federal grant application for 
reimbursement of funds spent on land acquisition around the airport* 

13, Road Improvement 

Most of the roads in the district are two-lane arteries originally 
Intended tc provide access to what has been, in the past, primarily 
rural land uses« As residential development proceeds throughout the 
area, these narrow, two-lane roads will receive a much higher level 
of traffic, overtaxing the road's vehicle-carrying capacity and 
causing a deteriorated road surface. Tlie final result niay be that 
no further development can occur until road improvement work is 
undertaken. A notable example Is Bast Dunne Avenue which serves 
Jackson Oaks, Holiday Lakes^ and which would serve other developments 
proposed for that area (Study Area 23), 



77 



14* Iti^s trial Dev«l<^^anit 

In<tus trial development eqold provide an additional market for housing 
sbA could 9tixan|8te finn^er residential construction aroitsd Che area 

oad _thr<mghou,t^t^^^ _ 

IS. Slope 

Hoch of tlie district lies in areas of rather steep slope. Here, 
dev«lo$neat 1^ take place at a snsdhi j^^^- 

i^or cocanpie^ in the unincorporated area under county jurisdiction* 
the ainiaua tot else for land o£ less diaii lp% slope is 2*5 ^res« 
When ttie slope increases to 201, the miniQum lot sise is 2»83 acres; 
at 30% slope* the fflinlmifB is 3*67 acres; and at 40% slope* it is 
5«25 acres* 

DevelopisfiBt on slopes is more eaipeasive than m flatter l«ids 
since steep grades present a host of engiseeriiis prohlens* Ihus* 
slope developoent Is in a lesa coBBpetitive position in the housing 
market and dsvsliqRiKSEtt in sifting antes is deferred to a later time. 

1.2.4 Staff and CoandLttee JudBoents 



l!ie Land Use StdKroraaittee estimated future developnent in Morgan Hill 
Unified School District by sstciug a subjective appraisal of the 
critical developiuait factors aai, by using tbeir om icnoirledge of the 
local area^' lihe suhcoBmittee estinated the percent of vacant laid 
that would be developed in eadtt stt^ area at five year ii^tarvals» \ 
from 1975 to 1990. Ihe estimates were translated into three possible 
grovtn rates: bi^* ircditmy and iQWm In most cases* the three 
rates were based on development factors irtiich would inf luonce 
developsunt and cause it to proceed at a particular rate. In those- 
study areas ii^ere no particular factor seosed critical to development* 
high* medium and low growth rates were predicted to anticipate 
several housing market conditions or unforeseen future development 
factors. Ibe subcoomit tee's estimates are suapaariz«i in Tables I-L 
and I-M. 

1.2.5 Use of Alternatives 

the vast array of develc^na^t patterns and rates of growth possible 
between 1975 and 1990 made it necessary to pose alternatives. The 
use of high* medium, and low estimates for projecting future develop- 
ment provides a range of alternatives based on r<si.t» ox growth. 

Three other alternatives were established, each taking into account 
specific uses of I'-nt' as they have been defined by public development 
policies. Ihese policies are the existing zonings and general plans 
of the respective local jurisdictions. Ihe three alternatives 
were formulated as follows: 
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Alternative A - Follow city zoning ifithisi city lialts an4 <h9tii}ty 

soning for resminder of district* 

Alternative B - Follow city g^iex^i plans for respective existing 

urban service areas. Remainder of areas to 4evel<^ 
according to county zcming. 

Alternative C Follow city general {Oana for respective sphere of 

. .....^ -4nf luaace*.-- ^ — • ■ : - -■ - -- - — - 



Uie two sets of alternatives, growth rates and land naes were 
combined by applying each of the three growth rates to mat^ of the 
three land nse patterns « Ihe result is a set of nine alternative 
development possibilities. Ihe array of alternatives generated by 
the study is sussaarized in section 1.4. 

3 Analysis 

Data analysed in this sect i<m provides a basis for sdbiool planning In four 
major areas: Ci> curriculum; (2) enrollment (school housing)! (3) trans- 
portation; and (4) school site location. Because the district is only 
sparsely urbanized » the task of estimating change from current conditions is 
very difficult; first, because data is kept for large reference areas only; 
second, because urbanization patterns are not well established; and third, 
because trends are not strong or well defined. 

I .. . .... . . . 

8ut because the price of not being prej^red for change Is too costly^ 
, predictions have indeed been made* It is the conclusion of those i^ho have 
I conducted the Morgan Hill study that in the future^ records need to be 
. crf^ated so that subsequent predictive atten^ts will have a base upon vhich 

to build. 

1 School Enrollinent and Housing Type 

School enrollment predictions have traditions. used %ou8e counts^' 
to estimate anticipated school children at various age levels* HonBally, 
school districts assign "pupil generation rates" for the various lousing 
types within attendance areas « To estimate growth of the semi-rural 
areas of Morgan Hill and environs, a 'Tiouse count" was used as basic 
data. Type, size, value and location of houses, however, were also 
taken into consideration. 

The enrollment projection technique required extensive historical 
data. Such data included information concerning migration, births, deaths, 
average number of children living in different house types (child yield) 
and other factors. The projection of future developmient, described earlier, 
provided the necessary data on future inmigratlon, which was in turn used 
to determine the enrollmerr generated by new development in the district. 
Estimates of past migration, along with past births, allowed the conqputation 
of the present number of preschool age children who will mature, enter 
kindergarten, and progress through the higher grades. 
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Hsrgan Hill Unified School district 
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Notii 1 - Oceanic Proper ries 

Note 2 - Oceanic Properties 

Note 3 - Oceanic Properties 

Note 4 - Oceanic Properties 



proposals not approved and flood control bond not passed, 
proposals not approved and flood control bond passed, 
proposals approved and flood control bond not passed, 
proposals approved and flood control bond passed. 



TABLE I'M 
Morgan Hill Unified School District 
LAND USE SUBCOHMTtTEE ESTIMATES 
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There was, tiosever, iasufficlent data ccmceming child yield for tforgoa 
Eill Unified School District. Dettranainaticm of child yield requires 
data i4iich vlll al7ow ^correlation between house type and 8ch<K>l 
attendance. A special census done for the East Side Union High 
School district in 1972 provided the iafonaaticm needed for an accurate 
child yield to be calculated in those districts. The child yield 
figures for the Oak Grove School District* adjacent to Itorgan Hill 
Unified School District on the north were used to project Morgan Hill's 
^rc^llmestt. It vas determined t^at Oak Grove's yield factors vere 
sufficiently close to Morgan Hill's for this first projection effort. 
Should a more detailed survey of liorgan Hill Unified School District be 
conducted in the fature« pres^ projecticsis can be modified if yield fitters 
are found to be stdtstantially different £raa those of Oak Grove. 

the yield factors used in the enrollsaat projection appear in Table I-M-2. 
Because the district's current hcusing stock will Ifkely be eclipse by 
new housing, it is impo r tan t to assess possJJble housing stock changes which 
nay affect child yield* It was found that a useful tool for that assesaoKUDtt 
was observing the type of housing in both larger and nearby jurisdictions 
which might give a clue to future trends in Morgan Hill. 

The current dwelling type mix as compared with the county, Milpitas and 
San Jose is shown in Table I-N. Here the district's perc^tage of single 
family houses is the hi^est. As Morgan Hill Unified School District becoms 
nore urbanized, its proportlcm of single family dwellings may decrease. 
This trend is indicated constructitm occuxring between 1970 to 1973. 
Table I-J is a tabulation of single family units occupied and multiple family 
uitlts constructed from 1970 to 1973. During that period, 16.2% of the 
units constructed were multiple family, i^ile 83.8%, were single family* 
If this pattern continues for several years, the proportion of single 
family units will decline still further. 

Construction trends in other parts of the county substantiate this conclusion. 
Between 1960 and 1969, 43.9% of the new dwelling units authorised by building 
permit in the county were of three units or more. In San Jose, 30.8% %rere 
of three or more units; In Campbell, 52.9% and in Mountain View, 83,3%. The 
experience of these last two cltiv.J is without question atypical. It is 
extremely doubtful that Morgan Hill's proportion of new multiple family 
dwelling units will ever reach that magnitude. Campbell and Mountain View's 
experience, however, clearly demonstrates the great demand for multiple 
family housing. Even more significantly, their experience suggests that 
as urban izat lot-, proceeds and the amount of vacant land is reduced, new 
construction will follow a more dense pattern. 

Physical Features and Employment r Implications for Growth 

Physical features have had and will continue to have a considerable 
influence on the location of new housing. Attractive physical 
surroundings such as mature trees or nearby streams, heights with a 
commanding view, topography which allows easy access ^nd freedoca 
from hazards of flooding and earthquakes are the dominant attractions. 
The great natural beauty of Paradise Valley, for example, has 
attracted considerable growth. Seventeen nev homes were constructed 
there between 1970 and 1973 (refer to Table I-J). 
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T&BLE Z-M-2 

Morgan Hill Unified School District 
Yield Factors 



Grade 
Level 


Duelling 
Type* 


Yield Value 

0.1112 
0.0662 


(children per dwelling) 
Medium 


1 


8F 
MP 


0.0957 
0.0381 


0.0802 
0.0100 


2 


SP 
MP 


0.1036 
0.0788 


0.0874 
0.0476 


0.0712 
0.0164 


3 


SF 
iff 


0.1099 
0.0662 


0.0932 
0.0381 


0.0765 
0.0100 


4 


SF 
MP 


0.0978 
0-0927 


0.0817 
0.0571 


0.0656 
0.0215 


5 


SF 
MP 


0.1035 
0.0496 


0.0871 
0.0262 


0.0707 
0.0028 


6 


SP 
MP 


0.0813 
0.0583 


0.0666 
0.0310 


0.0519 
0.0037 


7 


SF 
MP 


0.0814 
0.0426 


0.0670 
u.OZ 14 


0.0526 
0.0002 




MP 


0.0426 


0.0652 
0.0214 


0.05U 
0.0002 


9 


SF 
HP 


0.0623 
0.0426 


0.0/»98 
0.0214 


0.0373 
0.0002 


10 


SF 
MP 


0.0558 
0.0433 


0.0441 
0.0214 


0.0324 
-0.0005 


n 


SF 
MF 


0.0559 
0.0275 


0.0437 
0.0119 


0.0315 
-0.0037 


12 


SF 
MF 


0.0445 
0.0415 


0.0340 
0.0190 


0.0235 
-0.0035 



* SF - 13 ingle family 
MF - tnaltiple family 
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TABLE I-N 

Morgan Hill Unified School District, 1970 
Dwelling Type Mix atri Coaparisoa with Other Jar led let Ions 





Single 
Fandly 


Multiple 
Faslly* 


Mobile 
Rose 


Couaty Average 


66.9X 


30.3X 




Morgan Hill U.S.D. 


90.6% 


5.5X 


3.9% 


Milpltas 


82.n 


U.9X 


r.3i 


San Jose 


70.0X 


27.91 


2.U 



* Two or more units In structure 

Source: Profile *7Q . a aoclo-econralc data book for 
Santa Clara County 
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In study area 27, the Jacksoa-Holiday area» a& except lotMl view and 
resaote setting have attracted grcwth. An sample of an area lAere 
physical characteristics are an Impediment to groifth ia Study Area 2| 
or the Calero Hilla area. Here periodic flooding preventa extensive 
realdeatial ccmstruction. 

A second najor influence upon the location of new housing is the 
proximity to eoploysent or the pcinciaity to transportatimi facilitiea 
that allow easy copautlng. At preaaat, eBm>loysent opportonitiea 
within the district are not extensive. Hew migrants to the area 
will most likely work in San Jose or nearhy cities* and thus the 
coisnate pattern of district residents vill be to th« north* This 
pattern will eontinae unless major naw trenda emerge in one or hoxh 
of two areas. Hhm first could be th^xlntroditttion of new e8i»loy- 
nent geiwratora in the district which vKonli ri^Ksce tiie iMicesaity 
of long-distance commuting. The second mi^^ be changes in the 
coamuting patterns of residents bra«^t abmit by Portages of fiiel 
or restrictions on travel to improve air quality. Thie second 
development » i^ich might retard further growth in the district, 
could be mitigated by improved mass transit facilities. 

1.3.3 RecCTMaendations for Future Data Maintenance 

The existing body of data concemi^ the district's socio'economic 
conditions, its construction activity and tremia, migration patterns, 
and other significant factors is by no offians ccm^lete.or con|>rdien- 
slve. Morgan Hill Unified School District is not unique in this 
respect. "Insufficient data** is the inevitable Iraent of social 
scientists, economists, urban planners, and educators ^tu> attosqpt 
to better understand and manage our complex social system, tfith 
this In mind. It is essential that new data be collected, that 
its Mief iciencies be noted and that plans be made for better data 
collection In the future. 

Past sections of this report have presented several tables detail- 
ing certain soclo-econ<»)lc and housing characteristics extracted 
from the 1970 UpS. Census (these having been factored to the school 
district boundaries which do not correspond to census tract - 
boundaries) and from the Harrington Housing Reports. In this 
section, selected statistics from Profile *70 are presented in 
Table I-M-1 (Map 10, Census Tracts, 1970). Profile *70 Is, in 
turn, a stmsaary of selected data frcm the 1970 U.S. Census with 
an added analytical framework allowing comparison of some data items 
with other census tracts in the county. 

While the earlier tables indicated the characteristics of the dis- 
trict as a whole. Table I-M-1 shows the composition of census tracts 
within the district and allows a finer grained analysis. An example 
of the kind of analysis possible with data describing a smaller 
area is the significant differences between cenaus tracts 5123 and 
5124. Tract 5123, which Includes most of the City of ^gan Hill, 
is adjacent to tract 5124, which includes San Martin. 7^ caparison 
of these two tracts Indicates that 5124 has: (1) a greater percentage 
of people with Incomes below the poverty line; 
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(2) a greater percentage of people 65 and ovec with ImosEies 
beiov the poverty line; (3) a higher percoitage of wienplc^ed; 
(4) a touch greater percentage o£ old housing units; (5) a greater 
degree of cronding; (6) a mich higher fertility rate; and 
(7) far fever federally assisted housing uni4:s« Such Infonaatlon 
is invaluable in efforts to Isolate 8m:ial j^vcblemSp gauge the 
ef fectlve&ess of proposed solutions and deteraine the dir^tlim 
of future efforts to lioprove ccmditlons In various parts of 
the district* 

Despite the relative usefulness of census tract data^ It Is hl^ly 
desirable to have data for a auch mailer area. Each tract 
limit loned above cxktaixiB over 21^000 acres; and as groirth cmtlmies 
It will becon^ increasingly difficult to Isolate problems at a 
level vhldi allovs effective problesi/ solution analysis. 

The study areas established for the Morgan Hill Unified School 
District analysis have filled this need for a smaller level of data 
collection* Kit* since the census tract is tiie smallest unit tQV 
which data Is currently available^ it is,, at presmitp Inposslble^to 
develop data for the study areas« It reaiains the task of sons 
future study to gatiier data at the ii»>re useful study area level • 

Projections 

The results of applying development estimates against available 
vacant land slated for resid«itlal use appear in Tables I-O^ I«*Pp 
I-Q and I-R* As detailed in s^ticm l^Z.S^ the developaient 
estimates have been formulated into three land use alternatives 
and> within each land use alternative » three alternative growth 
rates have been applied* The result Is an array of developnent 
alternatives at five-year intervals froa 1975 to I9^m These 
alternatives specify the nimiber of new single family and new 
multiple family housing units that will be constructed during 
each of the respective years. 

The totals presented in the tables are ctmsulatlve# That Is^ the 
totals for 1980 Include those new units built by 1975, plus those 
built between 1975 and 1980; the totals for 1985 include those 
new units built by 1980» plus the units built between 1980 and 1985 
and so on# Figure 2, Key to Projection Tables, is a guide for 
reading the tables • 

Table X«S depicts alternative D» or %9hat is called the *hiiost 
likely" alternative. This represents a c<^osite of all nlite^ 
^'possibilities^* for development (three growth rates applied 
against three land use patterns resulting in nine '^possibilities*') 
which is judged to be the most likely pattern of future growth* 
This 'Hsost likely" alternative was chosen by the Planning Resources 
Office staff through individual examination of each study area« 
It provides a loore manageable tool for assessing the impllcaticme 
of the projections generated by the study* 
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Alternative D can be usisd as the 'Vorking estimate** for school planning 
activities* Aa such^ it can be tmxliflcd to account for change^^ in public 
policy by tmsruly selecting another of the ^^possibilities" deemed more 
likely to fit currant conditions* 

The "most likely** patterns chosen for Study Areas 5, 7, and 8 can 
demonstrate both the method by ^Ich an alternative can be modified^ and 
the Importance of periodic data updating^ Oceanic Properties owis and 
has proposed to develop parts of these three study areas # When the 'Wst 
likely'* alternative was chosen several .^mths ago^ it %ms predicted that 
Oceanic *s development proposal would be approved by the San Jose City 
Council. Such an approval would affect development in the sutrrounding 
areas (e.g* » Study Area 6) and the net result would be a hig^ rate of 
grqf^hi^ Since Oceanic has withdrawn its proposal but has expressed Its 
Intention* of "resubmitting it at a later date, the *\aost likely" 
development pattern for this area will need to be reassessed 'Aen firm^s 
Intentions are known and when the decision of the San Jose City Council 
has bee^ reached* If the development Is indeed approved^ it might be 
appropriate to **sllde" the projection date ahead* It will also be 
necessary to examine the size of the development Oceanic resubmits and 
alter the siagnltude of the projection accordingly* 

Table I-T Is a summary of the total number of dwelling units expected in 
the entire district for all the development alternatives* This table 
represents the total number of units; that is, the existing number of 
dwelling units as of the end of 1973 plus the total number of projected 
new dwelling units. (H\e number of existing units has been estimated as 
5484 single family units and 632 multiple family units*) 

Update 

The long-term Cisefulness of the projections made in this study depends (m 
periodic re-^evaluation to account for actual development. Hie 'Hipdating" 
of the study's projections must accomplish three objectives* Firsts the 
information base uded to make the projections must be brought up to date 
and made to reflect new conditions influencing development and changes 
altering previous assumptions. Second^ the actual, development which has 
occurred since the projections were last made rausC be identified and 
compared with that whlch.^<ms projected. This provides both a new base 
from which new developiaent will be projected and feedback indicating the 
forecasting procedux^cs degree of success « Third^ the updated information 
base must be used again to produce new projections of future development* 

Figure 3 presents a flow chart of one set of procedures which could be 
used to update the projections • It details both the steps and sequence 
required for the up-*date procedure* (The numbers appearing by each of 
the boxes coraprisinj^ the flow chart correspond to the numbered steps 
below) . 

1* Step one consists of updating the body of information detailing the 
amount of acreage In each residential zoning category, and in each resi- 
dential land use catu^;ury :;pi:cilied in tlm general plans. In addition^ 
the densities (in dwelling units per acre) appropriate to each residential 
category must be reviewed for possible changes. (Residential category 
refers to single family or multiple family units under zoning and low^ 
medium or high density under general plan). 
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Ithe procedure tor dt:tcnuiiilnr. t^. /ct\i /otiiu^ atid gentiicil plan ^creages 
is as follower 

(a) Dctemlnu i^<' ^ rc-sidinil;^! atoiiitii^) or general - 
plan changtis have been uuU^ t:^4» i^i lilch jarisdlutica title changes ha\ne 
occurred (either Movj^au HiU^^ S n; Jv . v comity). If no changes have 

-occurred and the den1s^lLit^8 ar*- b^£ore> Hvis iiutira step-«ii be- 

means to detenaine if cUanvtw la ;oniiy or thu general plan liave been made# 

(b) Obtain a copy c£ the mw |>:y»nal pl:m or iiojiing map. In the case of 
Morgan Hlllt the entire i^tap appear o\\ out* sheet and i can be obtained 
throng the plannioi, dei^an n tJ^ . In ii^^ ca.^e of San Jose and the eoun^ 
the general plan maps ^au bv ob L**inad at the appri^r late planning 
departments. Zoning chwUu,^' ' ^'^^^^ pinpointed in order to Obtain the 
appropriate zoning map t;i\u< >ot^^ if^in Josh anJ county zoning appear on 

a series of 500 scale ttui^r cfrrangi J in a grid, (A key to these standard 
maps can be obt.%lncd Snm Ctninty Public Wink?^^ 1555 Bcrger Drlve^ San 
JOse.) zoning u^p^ for Snn Jo- ^ 'iru ntrailable from Son Jose Blue Print 
Service and Supply Co.^ Julian, San Jose. County iimilng maps are 

available frcna the Covnty P^anniu?; Dtrpai bm^tt* 

(c) After detenuluiii^ iho U v £ i and e:<tent ot -oninf! and general plan 
changes, deteraltic thv na d> ! of un^ ^ .jftcctce by the change. If the 
shape of the changed ar^n i.^ ^ n t ini/le or trape^sold, the acreage can be 
calculated by sjctasurixig the arua uud usui^ ttie appropriate fpnmxla^ If, 
hovever, the area of chaagt i^s U^v>4iiiariy r^tr^pcd, a planimeter can be 
used to measure th^ acreage <*r .i id sht* t can be placed over the area 

and the ntoaber of squaru't-ccnnnud* ( -^i*^^^^ 9^ squares can be ^ 
converted into acres at tiu apiJiUj*! iate map scale and thus the nuiiiber of > 
acres would be the munb^ r of -aro:- muitiplied by the acres per square.) \ 

; ^ 

(d) Once the ricr.uir,a/h ifi m ^ ^ - n v tihiLed, t::nter the new value in 
the appropriate land u,. cii r r , .nvl tor th.: appropriate study area. 

2. Step 2 Involves determining^ t'.^j luimbci uL d\/elling units that were 
actually constructevi ^r.^rt thv ' >t' tl-^ projection period to the present. 
(This step can be done eiLijer cm- uiinnW wilb, or bi t'ore^ step 1.) The 
first projection prov^did ar. csi iu. i c i f ti^- housing .stock as of the end of 
1973. The estimate w:is for thr i-ntii^ district witli no distribution by study 
area. In the evant that ^ t cit r. , uio. district is performed, the number 
of units in each .sCud> u a ^ .ii. ! d. tamn'vied and thi^ information can be 
added to the data hav.L.. At [tr u , infy iIk incrt^tnupl of new housing units 
expected in t\v.^ future ai^.I lir !«..!';r i)i^\u:iLy. coiistrncttnl over the past 
three years is availaul** by ^tni. i» ^^^v 

The new units actually cnim i ti i • m iu- diM.vnninad Uy usin^^ the Harrington 
Housing Reports whicli <re nv iili^Mi tor <»t i ice use at the County Planning 
Department or the San Jo I'i Ik i' ir! tnent . {The first projection 

effort utilized the Harriii f m Kvin.» i ) A bctl^.r prr^cdure, however, would 
be to obtain the number an I Ion ot new unfLs directly from the appropriate 

city or the cotmty ar/*nry. Tt will it ntHO:;r>ary for the district to arrange 
a formal airJ contiTiUw/U' ' . • ' ' - I) thi-. technique is to be used. 
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Such a procedure is highly recanmended since the data %^id be m>Te accurate^ 
would be obtained more frequently, and would provide more informatfion than 
is available from Harrington* 

In 4uldltion to the nttmbcr and location of units , It is necessary to obtain 
the acreage that the units cover • l£ the Harrington Reports are used^ this 
acreage estimate will have to be based on the type of unit constructed, If^ 
on the other hand^ the number units is obtained directly from the city 
or cottnty, it should be possible to obtain a reasMiably accurate land 
acreage figure^ especially in the case of large subdivlsioiis. Moreover^ 
the city or county can provide bxi estimate of the amount of land takexk up 
for roads and utilities # this information can be used to provide a better 
estii^te of the amount of land to be subtracted for this purpose when the 
next projection is performed. 

The final task in step two is to sum the total amount of land built upon 
in each study area and subtract the total from the stock of vacant 
residential land available for future development, 

3» Using the information gathered in Step 2» the initial project icms must 
be revised according to actual experience. For exas^le* if it was 
estimated that 30 new single family units would be constructed in a study 
area by the end of 1975^ but only 40 were actually built> 10 units would be 
subtracted irtm each projection made for 1975 (^ich now becomes the current 
base), 1980, 1985 and 1990, The projections for the latter tdiree years will 
be re-examined in the -light of current conditions later in the process, 

4* Next, an attempt should be made to identify the reas<ms ^y the initial 
projections were off the mark in light of actual units built. Admittedly, 
if those lAo update the projections were not involved in the initial study, 
this appraisal will be difficult. Even though the "critical development 
factors,** upon which most of the projections are based, are documented, 
the qualitative judgments made on the basis of these factors are not available* 

However, it should be possible to assess which factors influenced develop-* 
ment. In each study area, these factors may be those initially identified, 
or, they toay be new unforeseen factors. The influential factors might 
also be intangible ^^market forces*^ which produced a demand for housing 
that the characteristics of the study area sati9fied, Hiese too are valid 
items to document. In short, a cookbook approach cannot be uaed to 
prescribe all of the information that miist be gathered. In the final 
analysis, the judgment oJK^the projector must be trusted, since the judgmra^al 
approach is at the heart of the forecasting te^^hnique used in the study, 
l^e extensive data gathering procedure is designed to help the forecaster 
make, the most valid estimates possible* 

5, Step 5 repeats the procedure followed during the initial projection 
which identified those factors which Influence the rate and extent of 
development. The first task in this step is to review the critical 
factors identified in Table I*K and to determine if these factors are 
still relevant. If so, the Information must bo updated to reflect 
current conditions. 



In a3diti{m» new factors ne«<l'ta^ ijkentilM^ Miki^ there is no 
f^i^scr ibed &»9thod _f or ac€oa|>Iishlag this task^ it mxy >e helpful to review 
sfiustloa Alao« ^ee ^hible l-^ for a listing of ag^cies mid ^. 

indivifihials lAo were helpful in obtaining data diirixig the - initial study. 

Finally^ the infonaaticai ga^ered in Step 4 tsust he integrated into the 

critical develf^seat-fsctors, is tiie f'exf^iemse f acti5r**--the^ " 

raa*™ Dhy the jg^gj^ ^^^^ coarse, can 

only be accoB^lished if some eonclusioxis were reached regarding the 
iaacctnracy of initial pro jectioos. 

6. Step atjt involves the identification of "eKt^roal'Vcosistraints/stiiDulants. 
In the fj^rst projection^ tMs task was tu>t perforscwl is a fotsial srenae* 

fhe task involves an assessi^t of cimdition& i^<ai^ i^^^^ ia^osed f r««i 
m area outside the district « 

on develf^ment* The boundaries of this "area** oiight be set at the c<Mint 
level* Exas^les of these conditions might be regional developttrat 
policies eaanating from high interest rates whieb depress the 

housing laarket; fuel ^shortages i^ich change cooinaiting patterns;, or 
naticnul land use policies^ f^ich require action at the local 

If any such factors can be, ijWtif led, they wmild probably serve as overall 
indicators of whether deve'lopoKent trends in general will be hig^ or low* 
Although no formal attei^t was made to. assess such factors in the initial 
»tody, one factor die **energy crisis"— - tias discussed* libile it was i 
obvious that the '^energy crisis** wc^ld have scnte effect en fiiture develop^ 
vent, Flanniag Resources Office staff felt that it was inpossible to make 
any xi»aningful assessment. In the future^ howler , tiiere may be sufficient 
data available to Justify consideration of this or other factors. 

7. Step seven involves assigning factors to study areas. After tlie "critical 
development factors" have been identified, they natst be assigned to the 
study areas which they are expected to affect* A tabulation such as 

used in Table I-K would be a useful means of organizing this information* 

In Table I-K, two levels of "significance'* are used to assess the Inqiact 
of development factors on study areas — a "most significant" and "less 
significant" measure. This reflects the localised nature of most of the 
factors identified^. 

8. Step eight involves estimating future development. At this point, all 
information collected thus far is used to make a JtHigi^nit regarding the 
percentage of vacant land that will be developed in each study area. The 
procedure followed in this step is to arrange a set of three conditions 
for each study area lAich represent high, medium and low rates of growth* 
(for a better understanding of this procedure, see Tables I-L and I-M). 

In sonK cases, there are no factors which correspcmd to a particular 
growth rate, in all cases, however, a hig^, medium and low rate was 
estimated for each study area in the initial forecast. The "estimates" 
were made by a Land Use Subcommittee ccm^osed of district residents who, 
because of job or other experience, were knowledgeable about the district's 
development potential. 
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9, Step nine involves calcttlatiag new direUings* the InfotniBtii^ gathered 
in steps 1 tlirotigh B becoiaes the iapxt for tJse Land Use CoB^uter ?ro|gr«^ 
a ptegxmp ii^itten tti facilitate tbe estensive cot^tations involved 
in this, the fixial step* For a detailed explaaatioa of the ^program, the 
reader is referred to ntOGSAM 00OUI@ifA^as, 

* 

•Me ioiwla? n la cop^t^^^ 
single fa^iy or iwitipie^^^^^^ 

At B or C«irefer to 14«5> in one study area* and for one pro|ectioii year 

"'«ar'e 'aV"'fdliow»'' ■' ■ ■'■ ^ . . , 

1. (Ax) - (Ax) <P0> " Av . 

Vhere Ax » total assi^d tn^^^^^^^ 

/ .a'mlqtte density, ' : 
Pjj « percentage of the study area vliich is^ estiJaat^ to be already 

...deyelfif^* '.. ■ X ;- 

Ay ° acrcESge available for devetopoient . V 

2* (Ay) - <Av> (Ps> » % 

lihere Ay " acreage available for developaaeaat 

» percent allotted for streets^ utilities, etc* 
A|( ■ net developable acres 

3, (A) (D) (Pp) « »U 

Inhere A{) « net developable acres 

» « d«9isity of ^velofw^t (dwelliag units par acre) 

Pp » percent of vacant land that will be developed by projection year 

IHJ new dwelling units 

Each of the three equations above imst be repeated for all reaidaatial land 
use categories, gtowth rates, land use alterna t i ve s, study areas, and pro- 
Jectl(Mt years. Because of the nuMrwis repetitive computations involved, 
the co^uter program speeds up the process enormously and alloifs ouch 
greater accuracy* > 



HOIKS FOR TABIES I*V TO I-Z 



1, SF • aingle family 

AR agrlettitttce-res&dentisl 

10 M.J' m^i%i9}M^^ . 

» .■..»!„ ,. ... tguitiiile fitfldllv* Mf!!h"^^ff^^ - ^■-^■^ 

I«ir Iteit " low <ieiiait7 <fMBBe^^^ft^^ 

Ifed &«o - flft^im deiiaity <imiitlpie 

Hi Dea - bigjh tifiosity <nttltiple fosiily) 

♦^lajt" - land lo^ttb^ m thaii antre^laately lOX 
*%tee^^ - land located cn w»re than ap|wcoKiimtff>ly 1^ sli^ 

ii See 1.2*5 &>r deuiiled explasatJlfm of alJbKOiatii^ 

SvAtxsctiim Fsctors • assv^tloBS aade r ft gair d fnst 
(1) the anomit of land in-each., acudy asea already huilt upon; and 
t2) the portion taken hy 8treeta»~ iitllitiea» etc* 

4. Feteeet of stu^ area already developed as of the eod of 1973* 

5, Mtinbera 1 through 22 cmrresptiBd to Table I-X t Study Area Acreages* 
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AddendioD to £NSIM 



Research Report: Nyiaber Eleven 

project Simu School; 
Santa Clara County Component 

t 

(Insert following page 105) 



Projected enrollments, by study area, by grade level, 
were inadvertantly omitted from the Morgan Hill Case 
Study, Appendix A. These projections, which comprise 
the output of ENSIM in the Morgan Hill project, are 
provided on the following pages. 
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